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Cancer and Heredity* 


Mauvp S tye, Chicago, Illinois 


From the Otho §. A. Sprague Memorial Institute and the University of Chicago. 


HERE are two aspects of this 

work that I wish especially to 

stress at this time. First I wish 
to show with what complete accuracy 
problems in the relation of heredity to 
disease can be worked out; second, to 
emphasize how great a need there is 
that this relation of heredity to disease 
should be thoroughly worked out for 
man, and to suggest the almost incal- 
culable value such studies would have 
for the future of preventive medicine. 
Indeed, as I see it, they would revolu- 
tionize preventive medicine. 

Almost nowhere in the field of sci- 
entific research have the findings been 
so entirely ignored as have been the 
findings regarding the relation of 
heredity to disease. During the past 
thirty years, there have appeared from 
various research laboratories, sugges- 
tions more or less definite that there 
was a relation between heredity and 
the occurrence of cancer in experimen- 
tal animals, the tests being made for 
the most part with experimentally in- 
duced cancer, mainly grafted cancer. 

For the past nineteen years I have 
been making an exhaustive study of 
this problem of the relation of heredity 


*Presented before the American College 
of Physicians, March 5, 1928, New Or- 
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to predisposition to cancer and exemp- 
tion from cancer, with all its related 
problems dealing with the nature and 
the minutiae of behavior of malignant 
diseases. Mice were selected for the 
work for the following reasons: they 
are mammals and the disease problems 
they present closely approximate hu- 
man disease problems. They are small 
a sufficient number of them to 
furnish conclusive evidence can be 
maintained without an excessive bud- 
get. Also very many generations 
can be studied in the lifetime of one 
worker. Most important of all their 
cancers are almost identical with those 


and 


of man in type, in the organs involved, 


and in clinical course and behavior. 

The malignant growths which this 
stock has furnished have included prac- 
tically every type and location known 
in human pathology and the stock has 
also yielded many cases of leukemia, 
both myelogenous and lymphatic; of 
pseudoleukemia and lymphosarcoma. 

All conclusions have been based up- 
on numbers so large as to be beyond 
all possibility of coincidence and to al- 
low a very wide margin for possible 
error. The numbers involved are to 
date over 67,000 necropsies, including 
between 5,000 and 6,000 primary spon- 
taneous neoplasms. 
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These cancers are not caused by any 
experimental procedure, as are the tar 
cancers, the grafted cancers, the can- 
cers arising after infesting the animals 
with large numbers of parasite larvae, 
or any other experimental method. 
They are spontaneous cancers, arising 
in the natural life of the animals, ex- 
actly as man’s spontaneous cancers 
arise. Thus there is no chance in the 
study of spontaneous tumors of in- 
volving any unconsidered quantities not 
present in human cancer, as may pos- 
sibly be done in all experimentally in- 
duced tumors. The relation which 
heredity has seemed to bear to the oc- 
currence of all of these spontaneous 
tumors has been consistently identical. 

Searching tests have been carried 
out which conclusively show that can- 
cer is not contagious in my stocks 
of mice. Every mouse is allowed to 
live out his full span of life, and to die 
a natural death. The clinical course of 
cancer is closely studied throughout 
the life of the animal in every case 
where the tumor can be diagnosed dur- 
ing life. Necropsy is performed as 
quickly as possible after death, and 
all suspicious tissues are microscopi- 
cally examined. 


The Inheritability of the Cancer 
Tendency.—The methods of studying 
the relation of heredity to the occur- 
rence of spontaneous cancer in the 
laboratory have been the same as those 
which would be followed in studying 
intensively the inheritability of any 
character whatever, and the criterion 
of the inheritance behavior of cancer 
has been identical with the most rigid 
criterion that could be applied in any 
study of heredity. 





In 1865 Mendel worked out with 
garden peas a study of the method of 
heredity. Later Cuenot and others 
working with mice, found that the 
mendelian method applied also in the 
inheritance of the animal characters 
tested. Throughout these _ studies 
hereditary predisposition has been 
shown to bear a definite relation both 
to the tendency to be exempt from 
cancer and the tendency to be suscep- 
tible to it. In thousands of mice bred 
in the laboratory, the tendency to be 
exempt from spontaneous cancer was 
transmitted as a simple dominant char- 
acter along mendelian lines. 


Results of cross breeding—When 
a cancer-free mouse was mated with 
a cancerous mouse, none of the first 
generation offspring had cancer. The 
tendency to be exempt from cancer 
thus behaved like a simple mendelian 
dominant. If however, two of these 
first generation hybrids were mated, 
one-fourth of their offspring were sus- 
ceptible to cancer, while three-fourths 
were exempt from it. Thus the ten- 
dency to be susceptible to cancer be- 
haved like a simple mendelian reces- 
sive. If, instead of mating two first 
generation hybrids, each first genera- 
tion hybrid was mated with a cancer- 
free mouse, no cancer appeared in the 
second generation. In this manner, 
that is by mating all first-generation 
hybrids with cancer-free mice, all can- 
cer susceptibility has been ruled out 
of the entire family for many genera- 
tions. 

The tendency to be susceptible to 
cancer is also inheritable, but it is in- 
heritable as a recessive character. This 
means, that even though there has been 
a great deal of cancer in one side of 
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the family, even 100%, if there is no 
cancer in the other side of the family, 
all of the immediate progeny have 
been cancer free. If they in their turn 
have been mated with cancer resistant 
individuals, cancer has been eliminated 
from their immediate families also. 
By the successive mating of domi- 
nant non-cancerous mice with hybrid 
non-cancerous mice, cancer has been 
held off indefinitely but has still been 
present potentially, transmitted by the 
hybrid carrier through generation after 
generation, but never frankly shown 
as long as dominant non-cancer is 
mated with hybrid carriers. But when, 
in any generation, the 2nd, the 3rd, 
the nth, two hybrid non-cancerous mice 
have been mated, cancer has appeared 
in the next generation in almost men- 
delian ratio where the mice have lived 
well into cancer age. In the studies 
in this laboratory cancer has been held 
off for twenty-five generations by per- 
analyzed dominant 
hybrid 


mating 
with 


sistently 
carriers 
But 


non-cancer 
through successive generations. 
when eventually two of these hybrid 
carriers were mated, cancer has ap- 
peared in the next generation. 

It is this possibility of transmitting 
cancer through successive generations 
by the right selective mating, without 
its frank appearance which would ex- 
plain in human statistics the seeming- 
ly erratic occurrence of cancer some- 
times in a family where no previous 
has been known. Our human 
statistics however usually cover only 
two ancestral generations and the di- 
agnoses in these were rarely based up- 


case 


on necropsy. 
Out of the many hundreds of tests 
made in this laboratory a few typical 
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ones have been selected and charted 
here to show both the method of pro- 
cedure and the kind of results obtained. 
Note how exactly these results follow 
the mendelian expectation in heredity 
from the given type of cross made, 
and how rigid is the method of analy- 
sis by which the mice are classified in 
regard to their cancer tendency. 

In this strain the parent female was 
168. She was the daughter of parents 
neither of which had Her 
mother, female 499, died in old age 
of chronic nephritis; and her father, 
male 250, died of pulmonary infec- 
Female 168 herself died of un- 


cancer. 


tion. 
certain causes but had no tumor. She 
had therefore been selected for this 


cross as she apparently was an ex- 
tracted non-tumorous mouse. 


The parent ale 274 di car- 
cinoma of the lung. He came of a 
family which showed at necropsy 
00% of cancer (strain 120). His 


died of carcinoma of the 


mother 158, 
mammary gland with metastases in the 
lungs; his father 193, with primary 
carcinoma of the lung. He was there- 
fore used in this cross because he was 


an analyzed extracted cancerous in- 
dividual. 

We have here then a typical men- 
delian cross between the presence and 
the absence of a character: that is fe- 
male 168 with the cancer-resistant ten- 
dency present and male 274 with the 
cancer-resistant tendency absent. The 
first hybrid generation showed no can- 
cer whatever, which is the typical be- 
havior in hybridization for a mendelian 
recessive. The non-cancer tendency 
then was dominant over the cancer ten- 
dency in this cross, just as pigmenta- 
tion was dominant over the absence of 
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pigmentation in the standard mendeli- 
an diagram. When two of these first 
generation hybrid non cancerous mice 
were mated, (female 434 who died 
with edema of the lungs without can- 
cer, and male 946 who died of pulmon- 
ary hemorrhage without cancer) the 
resulting offspring showed the nearly 
perfect mendelian ratio of four domi- 
nant non-cancer, to six hybrid non- 
cancer to three recessive cancer mice. 
The cancer representatives were fe- 
males 1483 and 2426 with carcinoma 
of the mammary gland, and male 4920 
with a carcinoma of the lung. 

Female 2672, in the second genera- 
tion, who died of subacute ascending 
nephritis, was analyzed to determine 
whether she was dominant non-cancer 
or hybrid non-cancer, by being mated 
with male 4920 with cancer of the lung. 
Cancer appeared in her immediate off- 
spring ; female 4794 with carcinoma of 
the lung, and female 3383 with two 
primary carcinomas of the mammary 
gland. Female 2672 was thus shown 
to be a hybrid non-cancerous mouse 
capable of transmitting the disease 
though not herself frankly showing 
it. This mating also demonstrated the 
fact that when hybrid non-cancer is 
mated with recessive cancer, cancer ap- 
pears in the immediate offspring, just 
as recessive albinism appears in the 
immediate offspring in the similar clas- 
sic cross. 

In the effort to derive an analyzed 
extracted dominant non-cancerous 
mouse, two others of the offspring of 
the same first generation hybrid car- 
riers were selected, namely female 
3387 who died of chronic nephritis 
without cancer, and male 3257 who 
died of wounds without cancer. Their 


son, male 3904, shown in this chart, 
who died of a mesenteric abscess with- 
out tumor, and their daughter, female 
3903, dying of suppurative nephritis 
without cancer, appeared to be ex- 
tracted dominant non-cancerous mice. 

As all these mice were autopsied as 
are all others dying in this laboratory, 
and as every suspicious tissue is ex- 
amined microscopically, it is absolute- 
ly known which mice have and which 
have not any form of neoplasm. 

By this cross then there was ob- 
tained an analyzed cancerous female 
3383 and an analyzed extracted non- 
cancerous male 3904 for further test- 
ing. Note that the types of tumors 
which appeared in this strain 145, and 
the organs in which they were located, 
were identical with those bred in, name- 
ly carcinoma of the mammary gland 
from ancestral female 158, and carci- 
noma of the lung from ancestral male 
193 and parent male 274. Moreover 
no other types or locations of neo- 
plasms occurred in this family. 

Ancestral male 193 had one daugli- 
ter in strain 139 (from which he was 
derived) with sarcoma of the mam- 
mary gland. Sarcoma of the mammary 
gland came out later in strain 145 as 
shown in chart 4, thus proving male 
193 a hybrid carrier of sarcoma of the 
mammary gland as well as carcinoma 
of the mammary gland, though not 
himself frankly showing either, as he 
died with carcinoma of the lung. 

The inheritance behavior then of 
the cancer-resistant tendency and the 
cancer-susceptible tendency are here 
identical with the pigmentation tenden- 
cy and the non-pigmentation tendency. 
The cancer resistant tendency like the 
pigmentation tendency behaved like a 
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mendelian dominant, and the cancer- 
susceptible tendency, like the non-pig- 
mentation tendency, behaved like a re- 
cessive. Also, just as the type of color 
bred in is the one which appears in the 
offspring, so the types and locations 
of neoplasms bred in, were the ones 
which occurred in the offspring. 

Chart 2 shows the inbred test which 
was given male 3904 to prove whether 
he was certainly an extracted pure 
bred cancer-resistant mouse. He was 
mated with his sister female 3903 (also 
shown in chart 1). She died of sup- 
purative nephritis without tumor and 
appeared also to be an extracted pure- 
bred cancer-resistant mouse as did all 
other mice in this branch. No frater- 
nity of this branch of strain 145 has 
ever shown a neoplasm either malig- 
nant or benign, although the strain 
still persists in the laboratory and has 
been in existence for over seventeen 
years, the original cross having been 
made in October, 1910. We have here 
then analyzed pure-bred cancer-resis- 
tant mice for hybridization testing. 

To further test male 3904 as an ex- 
tracted dominant non-cancerous mouse, 
he was hybridized with absolutely un- 
related female 711 who was an ana- 
lyzed non-cancerous member of strain 
71 and who died in old age of an aortic 
rupture without tumor. No fraternity 
of this strain 224 ever showed a neo- 
plasm malignant or benign, although 
it persisted in the laboratory for five 
years. 

This is the method by which are 
analyzed all mice appearing in these 
studies. They are not chance mice 
picked up in the market or in the lab- 
oratory and mated by chance. They 


are analyzed individuals whose ances- 


try and inheritance potentialities are 
known facts and they can therefore be 
manipulated with a certain outcome. 


Chart 4 shows a part of strain 150 
which resulted from the cross of ana- 
lyzed cancerous female 3383 and ana- 
lyzed cancer-resistant male 3904. The 
first hybrid generation from this cross 
was all non-cancerous, that is, again 
the non-cancer tendency was dominant 
over the cancer tendency; but cancer 
appeared in the second generation in 
female 9778 with a carcinoma of the 
mammary gland, and male 5696 with 
a sarcoma of the mammary gland. 
Again when cancerous male 5695 was 
mated with non-cancerous female 5786, 
no cancer appeared in the next genera- 
tion. In both tests then shown in this 
chart the non-cancer tendency was 
dominant over the cancer tendency. 

This chart shows also the origins 
of Branches I, II, III, and IV of this 
strain. Branch I is made by the cross- 
ing of two first generation hybrids, 
female 6488 and male 5426. Branch 
II is derived from mating two other 
first generation hybrids, female 10852 
and male 8035. Branch III is made 
by mating two hybrid non-cancerous 
mice, of the second generation female 
12148 and male 11246. Branch IV is 
derived by mating two second genera- 
tion extracted dominant non-cancerous 
mice, female 10911 and male 11346. 
Note how in every case the inheritance 
behavior is in exact accord with the 
standard mendelian expectation. That 
is, (1) the mating of a cancerous and 
a dominant non-cancerous mouse gives 
hybrid non-cancerous mice, with can- 
cer appearing in the second generation. 
(2) The mating of two hybrid non- 
cancerous mice gives the standard three 
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types, dominant non-cancer, hybrid 
non-cancer and recessive cancer. (3) 
The mating of two dominant non-can- 
cerous mice gives extracted non-cancer 
only, no cancer ever appearing again 
in such branches. 

Chart 5 gives the continuation of 
3ranch I and shows the result of mat- 
ing analyzed dominant non-tumorous 
female 5786 with her cancerous brother 
5695 both of the second generation 
shown in chart 4. None of their im- 
mediate offspring ever showed tumor 
of any nature. Cancer thus again be- 
haved like a recessive. Note that four 
branches of this family were made by 
mating four pairs of these hybrid non- 
cancerous mice, and in every case some 
cancer appeared in the next generation 
(generation 4 in the chart). 

Note that throughout these charts 
the only tumors, both primary and sec- 
ondary, which occurred, were tumors 
of the mammary gland and of the lung, 
like the ancestral tumors of the strain 


shown in chart I. 


Chart 6 shows part of an extracted 
100% cancerous strain (strain 338 Br. 
V) derived from double cancerous par- 
entage, female 8619 with two carcino- 
mas of the mammary gland and male 
8751 with an adenoma of the liver. 
The ancestry behind this strain has 
been published previously. (1) It is 
here omitted in order to get the chart 
within the necessary size limits. The 
ancestry while in my hands, carried 
sarcomas, carcinomas and adenomas in 
most of the organs here represented. 


Note the large number of liver tu- 
mors, sarcomas and adenomas, there 
being eleven cases of liver tumor, pri- 
mary and secondary, out of twenty-four 


individuals, or nearly 50%. This is 
very noteworthy, because outside of 
this laboratory there have been only 
two spontaneous liver tumors in mice 
reported in all the literature, one by 
the Imperial Cancer Research Labora- 
tory of England, (2) and one from 
the cancer laboratory of Harvard Uni- 
versity in Boston, Mass (3). 

The liver tumors in this strain 338 
were deliberately bred for, in the effort 
to show that the uncommon internal 
tumors, as well as the more common 
mammary gland tumors, unquestion- 
ably were determined by heredity. 

In line A note female 8865 with an 
osteosarcoma of the mammary gland 
metastasizing in the liver, succeeded by 
her grandson male 16370 with an os- 
teosarcoma of the subcutaneous tissues 
of the leg, metastasizing in the liver. 

Note the very frequent occurrence 
in this strain of multiple tumors, par- 
ticularly females 9741, 12261, 22263, 
30469 and 30501. The latter two mice 
had more neoplastic than normal tis- 
sues at the time of their death. 

In this strain there is one case of 
pseudoleukemia, a disease which also 
occurred in the ancestry of this strain. 
In this laboratory chronic leukemia, 
pseudoleukemia, lymphosarcoma and 
kindred diseases have uniformly oc- 
curred in cancer strains only, and have 
followed the laws of heredity as surely 
as have neoplastic diseases. Their be- 
havior in this laboratory would indi- 


(1) Stye: Jour. Can. Res. Vol. I. No. 4 
1916. 

(2) Murray: Third Scientific Report of 
the Imperial Cancer Research Fund, 


1908, 60. 
(3) Tyzzer: Jour. Med. Res. 1909, XXI, 
479. 
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Cancer and Heredity 


cate that they certainly are neoplastic 
diseases. 

These charts are typical. Whenever 
in this laboratory two analyzed cancer- 
free mice have been mated, it has al- 
ways been possible to secure 100% 
cancer-free families. In such crosses 
no instance of cancer in the succeeding 
strain has ever to date occurred. Also 
when two cancerous mice have been 
mated it has been possible to secure 
100% cancer susceptible strains ex- 
cept for those mice that have died in 
infancy or that have been swept off by 
infections earlier in life than the nor- 
mal age for the type of cancer to which 
they are predisposed. Occasionally a 
mouse in one of these 100% cancer 
strains derived from double cancerous 
parentage has developed a cancer when 
only two weeks old, although six 
months is an early cancer age in mice 
and is approximately the equivalent of 
about 32 years, an early cancer age 
in man. 


In the hybridization test also sus- 
ceptibility to cancer and exemption 
from cancer have uniformly proved to 
be inheritable. They have followed 
almost with exactness the standard ex- 
pectation for a typical mendelian re- 
cessive and dominant _ respectively. 
Thus the tendency to exemption from 
cancer is unquestionably inheritable. 
Many hundreds of strains and branch 
strains have been carried in this lab- 
have never shown a 


oratory, which 


tumor growth of any kind. This means 
that in many families carried for fifty 
or more generations and comprising 
many thousands of members, there has 
been complete exemption from cancer. 
These cancer-free mice when bred into 
other families, carry with them ex- 
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emption from cancer as a dominant 
character. Compare this with the rec- 
ord of man who pays no attention to 
heredity in his matings, and where one 
in eight over a given age is dying of 
cancer, and note how tremendously 
hopeful is this fact of the inheritabil- 
ity of the tendency to be exempt from 
cancer. 

Even when a recessive cancer-sus- 
ceptible mouse is mated with a hybrid 
carrier of the cancer tendency it is pos- 
sible in the third generation to derive 
dominant pure breeding cancer-resis- 
tant individuals. This possibility of 
extracting wholly cancer-free families 
even where one parent was cancerous 
and the other is a cancer carrier is a 
most encouraging fact and it should be 
strongly emphasized. From every mat- 
ing of a cancer-susceptible individual 
with a cancer-resistant individual, 
either dominant or hybrid, it has been 
possible by the right selective mating 
to produce families wholly resistant to 
cancer. 

It is this hybridization test which 
proves beyond dispute the inheritabil- 
ity of any character, for nothing but 
heredity could explain the segregating 
out and the transmission unchanged of 
characters in which the two parents are 
unlike, and the perfect mendelian pat- 
tern which they follow: as for exam- 
ple, albinism and pigmentation, or can- 
cer susceptibility and cancer resistance. 

Where both parents die of the same 
disease and all the later members of 
the family die of the same cause, as in 
a 100% inbred test, we have no abso- 
lute demonstration that it might not be 
a case of epidemic contagion, either 
extra. or intra-uterine. But we cannot 
explain by contagion, the perfect men- 
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delian pattern shown in a hybridization 
test. This pattern by every test that 
can be made, the cancer-susceptible and 
the cancer-resistant tendencies in mice 
of my stocks have uniformly followed. 


The Influence of Heredity in De- 
termining Secondary Neoplasms. 

Not only has heredity definitely con- 
trolled the occurrence of primary tu- 
mors, but it has also controlled the oc- 
currence of secondary tumors. (4) 
The tests made in this laboratory have 
shown that the only secondary tumors 
which occur in any strain, correspond 
with the primary tumors within that 
strain, both in type and in the organs 
in which they occur; thus showing 
that only those organs susceptible by 
heredity to primary tumors in any in- 
dividual or strain, are susceptible to 
secondary growths. 

These tests have demonstrated also 
that secondary tumors are as potent 
as primary tumors in heredity, in de- 
termining the type and the location of 
primary neoplasms in mice. That is, 
for example, the tendency to primary 
sarcoma of the kidney has followed 
from an ancestor with secondary sar- 
coma of the kidney, and vice versa. 
Note chart 7. 

Strains 48 and 292. The parents 
in these strains are female 3 and male 
360. Female 3 had a sarcoma-carci- 
noma of the mammary gland, a malig- 
nant adenoma of the liver, and sarcoma 
metastases in the kidney. She came of 
a family (strain 90) which carried also 
tumors of the mesenteric glands, ovary, 
spleen, adrenal and lungs, as well as 
leukemia and pesudoleukemia. She 


(4) Stye: Jour. Can. Res. Vol. VI, No. 
3, 1921. 


proved to be a hybrid carrier of the 
tendency of these organs to be suscept- 
ible to cancer, as well as of the tenden- 
cy to leukemia and pseudoleukemia, 
and she transmitted the tendency to tu- 
mors in all of these organs to some of 
her posterity in hybrid crosses with 
analyzed dominant non-tumorous mice. 
She also frankly showed mammary 
gland, liver and kidney neoplasms of 
both carcinoma and sarcoma types. 

Parent male 360 was the son of 
male 436 who died of carcinoma of the 
lung. This strain also carried medias- 
tinal tumors primary and secondary. 
Male 360 then, was a Ist generation 
hybrid carrier of tumors of the lung 
and mediastinum, although not frankly 
showing tumor. 

We have here then the mating of 
a tumorous female with a hybrid-car- 
rier male. The first hybrid gener.- 
tion from this cross showed some tu- 
morous individuals and some hybrid 
carriers in about equal numbers. 

Note that both the primary tumors 
and the secondary tumors are of the 
same types and occur in the same or- 
gans as those bred in. 

These strains were selected because 
they show locations of neoplasms in 
mice which have not been reported at 
all or else rarely reported from other 
laboratories. This chart shows that 
these internal tumors, difficult to diag- 
nose clinically, follow exactly the same 
laws of heredity as do the easily noted 
mammary gland and skin tumors. 

It is very difficult and laborious to 
secure these strains yielding high per- 
centages of internal tumors, because it 
is so difficult to diagnose them before 
the death of the mouse and in time io 
secure offspring from such a selected 
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cancerous parentage. Only by long 
continued and painstaking effort is it 
possible to obtain them, but when we 
find 5 sarcomas of the kidney, 4 sar- 
comas of the liver, 3 sarcomas of the 
mesentery, I sarcoma of the adrenal, 
3 sarcomas of the spleen, and 1 sar- 
coma of the ovary, in addition to nu- 
merous carcinomas of the mammary 
gland and lung, in a little family of 
sixteen members, whose ancestry was 
known to carry all these types of tu- 
mors, the certainty of heredity control 
is evident. 

It has been suggested that mammary 
gland cancer being the most commonly 
reported tumor in mice, might occur 
by chance in these large numbers, but 
it is not possible to think that such 
rarely reported internal tumors as 
those shown in this typical chart, could 
have occurred in such numbers by 
chance. 

Many strains in this laboratory (4) 
have been so manipulated in selective 
breeding as to exclude primary tumors 
of the lung, which are common tumors 
in mice. The lung is also one of the 
most frequently reported seats of sec- 
ondary growths in mice. In such strains 
in my stocks where primary lung tu- 
mors never occur, no tumor metastases 
grow in the lungs even where tumor 
emboli are very numerous in the lung 
blood vessels. 

Chart 8 shows a 100% lung tumor 
strain, strain 139. Every member of 
this family that lived to be six months 
of age or over, showed lung carcinoma 
either primary or secondary. 

Chart 9 shows another lung tumor 
strain. Every member of this family 


(4) Stye: Jour. Can. Res. Vol. VI, No. 2, 
1921. 


except male 2501 had lung carcinoma 
either primary or secondary. Male 
2501 had a testicular tumor only. 

Chart 10 shows a part of strain 392. 
Note female 12058 of the fourth gen- 
eration shown in the chart. If her sta- 
tistics had been taken for three genera- 
tions only no tumor would have been 
shown in the family. But if we ex- 
amine one generation farther back we 
find almost the duplicate of the new 
growths shown in female 12058. This 
indicates how deceptive may be the re- 
sults of an examination of the death 
causes in the ancestry for even three 
generations. It also indicates how the 
tendency to cancer persists in hybrid 
carriers through generation after gen- 
eration, until the right mating is made; 
when the cancer tendency appears in 
the next generation. 

Charts 11 and 12 show the almost 
perfect inheritance behavior of thyroid 
malignancy as a simple mendelian re- 
cessive, occurring in strain J. D. 30- 
62-68. The mating is between female 
24843 with thyroid carcinoma, and 
non-cancerous male 24383. The first 
hybrid generation (gen. 15 in the 
chart) showed no tumor. No tumor 
appeared in the second hybrid genera- 
tion, where it might have been expect- 
ed; but all of these mice died rather 
early for the occurrence of thyroid ma- 
lignancy. When two of the 16th gen- 
eration mice were mated however, thy- 
roid malignancy occurred in the next 
generation. Again in generation 18, 
from the mating of cancerous female 
31909 with non-cancerous male 32556, 
no cancer occurred in the next genera- 
tion. But when two of these hybrid 
carriers were mated, thyroid carcinoma 
occurred in the next generation, female 
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37841. When this female 37841 was 
mated with hybrid carrier male 35938, 
thyroid malignancy occurred in the 
next generation. This chart shows the 
almost perfect inheritance behavior of 
a given type and location of malig- 
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Chart 12 shows how by the contin- 
uous mating of a non-cancerous indi- 
vidual with a hybrid carrier in each 
successive generation of this same fam- 
ily after the 22nd generation, all ma- 
lignancy was held off for five genera- 
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CHART 10 


nancy, (that is sarcoma-carcinoma of 
the thyroid) as a simple mendelian 
recessive character. This is very strik- 
ing, because thyroid malignancy in 
mice has nowhere else been reported. 
This classic occurrence of this type of 
tumor deliberately bred for in one fam- 
ily of mice, is noteworthy. 


tions. The tendency however was still 
present in the family, transmitted by 
the hybrid carriers through generation 
after generation. When in the 27th 
generation two of these hybrid carriers 
were mated, sarcoma-carcinoma of the 
thyroid occurred again in the 28th gen- 


eration. This is the most stringent 
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test that can be made to show whether 
or not any character has a hereditary 
basis. The occurrence of thyroid ma- 
lignancy in the 28th generation of this 
family showed the perfect mendelian 
ratio of one-fourth cancer free, to two- 
fourths hybrid carrier, to one-fourth 
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cations. This branch of the family 
was chosen to show this particular type 
of proliferation. Other branches of the 
family showed malignancy in other lo- 
cations, according to the matings made. 
In my experience, these pre-cancerous 
proliferations of muzzle skin and eye- 
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CHART II 


thyroid malignancy. Some of the non- 
tumorous members of the family are 
omitted, in order to get the chart with- 
in the necessary limits. 

Chart 13 shows a family of strain 
150 derived from the mating of two 
cancerous parents. Note the high per- 
centage of basal-cell carcinoma of the 
eyelids and muzzle skin and pre-can- 
serous proliferation in these same lo- 


lids have gone on to malignancy in 
every case where the mouse has lived 
long enough for this to occur. 

Chart 14 shows two branches of 
strain 215. Note the high percentage 
of carcinoma and adenoma of the lung 
in branch A and the high percentage 
of liver adenomas in branch B (each 
according to the matings made). The 
frequency of liver tumors in branch B 
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is very striking as this is a tumor very 
rarely reported. These were malignant 
adenomas. 

In strains which do not carry liver 
tumors, no secondary growths have 
appeared in the liver, even when mul- 
tiple emboli have been present through- 
out the liver vessels, whereas in those 
strains where primary liver tumors oc- 
cur, the liver is a frequent site for sec- 
ondary growths, as shown in strain 
338 Br. C, in strains 48 and 292. 

There are apparently two factors 
necessary to induce cancer. If either of 
them could be wholly avoided, it might 
be possible to prevent cancer. These 
factors are (1) an inherited local sus- 
ceptibility to the disease, and (2) irri- 
tation of the appropriate kind and the 
appropriate degree applied to the can- 
cer-susceptible tissues. Experiments 
eliminating one or the other of these 
two factors, in order to see whether 
cancer can be avoided in this way, are 
being carried on in this laboratory with 
a promise of some success. In these 
experiments by avoiding either the can- 
cer susceptible factor or the irritation 
factor, cancer has in some cases been 
avoided. The experiments thus sug- 
gest that both inherited susceptibility 
and local irritation are necessary in in- 
ducing cancer. They suggest that can- 
cer susceptibility is local and not sys- 
temic. In mice susceptible to only 
one location of cancer, no amount of 
irritation or stimulation applied to 
other parts of the body has ever to 
date induced a cancer. Avoidance of 
irritation to the locally susceptible tis- 
sues has prevented cancer in some 
cases, even in susceptible individuals. 
This would suggest that if an individu- 
al susceptible to cancer will protect 


himself against irritation of locally 
susceptible tissues, he might avoid can- 
cer even though he is a member of a 
family with much cancer. 

The fact of the inheritability of ex- 
emption from cancer is one of the few 
hopeful observations ever made con- 
cerning the disease, because it means 
that instead of every one being sus- 
ceptible, large numbers are wholly ex- 
empt. It also means that it is possible 
wholly to eliminate cancer from any 
family by the right genetic procedure, 
as I have eliminated it from hundreds 
of families involving thousands of in- 
dividuals. 

What I have said regarding the cer- 
tainty of the relation of heredity to 
exemption from spontaneous cancer 
and to the tendency to be susceptible 
to cancer has to do with the mice of 
my stocks. Its application to man and 
to most other animals remains to be 
tried. But mice are mammals like man, 
organ for organ their anatomy and 
functions are markedly similar in all 
fundamentals which we can test. 

We find marked similarity in such 
types of tissue behavior, both normal 
and abnormal, as we are able to study 
in man and the lower mammals. Tis- 
sue reactions in reproduction, regen- 
eration and all the fundamental vital 
processes are markedly similar. The 
differences in refinements and complex- 
ities attach themselves only to the less 
basic entities. 

The spontaneous cancers in mice 
are also similar to those of man in 
every essential of structure and of be- 
havior of which we are informed. 
Heredity is the most fundamental of 
all basic biologic facts next to the fact 
of the existence of life itself, and it 
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plays the leading role in evolution, 
keeping species and even varieties pure. 
Heredity applies in man and it applies 
in mice. Man has neoplasms and mice 
have similar neoplasms. The sugges- 
tion that the relation between heredity 
and cancer must be similar in both, 
surely offers itself, unless we discard 
evolution as the explanation of organic 
life as it exists today. For if evolution 
means anything, it must mean that 
down the full line from the single cell 
to man, similar tissues derived from 
ancestral tissues have responded in the 
same way as the ancestral tissues to 
the same types of stimulation. Only 
so could an unbroken series of organ- 
isms evolve each from the preceding. 
The methods and facts of heredity in 
man would therefore seem to be simi- 
lar to the methods and facts of hered- 
ity in mice, unless there is a break in 
the evolutionary series between man 
and all other forms of life, thus isolat- 
ing him from every other form of life. 

Therefore since it is possible wholly 
to eliminate spontaneous cancer from 
families of mice by the appropriate 
genetic procedure, it might prove to be 
possible so to eliminate cancer from 
families of man. This does not mean 
that we can relax our vigilance against 
any forms of chronic irritations in 
any case, since we have not as yet even 
begun to apply the facts of heredity 
to the human species, and we have few 
adequate statistics of human heredity 
in relation to disease. But it does mean 
that we should begin to get correct sci- 
entific human statistics regarding dis- 
eases in man, based upon operation, 
biopsy, or necropsy in every case, and 


not upon opinion, so that we could 
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make such an application because in 
this procedure lies much hope. 

Moreover since there is in man the 
beginning of a genetic sense, (that is 
a sense for the fitness of matings) it 
should be possible to educate this gen- 
etic sense. This is the great hope for 
humanity. The way to educate it is 
to make generally known the facts and 
operation of heredity, so that man need 
not be blind as to what characters he 
is transmitting to his posterity. If, 
moreover, we would uniformly permit 
necropsy as is the invariable rule in 
this laboratory, the exact facts concern- 
ing diseases in man could be obtained. 
If these facts were then kept in perma- 
nent record in the laboratory, in two 
generations by the right selective mat- 
ings it might prove to be possible to 
begin to eliminate cancer, as I have 
consistently and completely eliminated 
it from hundreds of families of mice in 
the laboratory. 

I am aware that the problem of 


founding permanent correct human 
> 
cancer archives is a difficult one as 


every great work is difficult, but it is 
largely for the purpose of presenting 
the necessity of such a foundation and 
to urge this society to begin it, that I 
am here. 

Two generations of medical men 
will handle at least four generations 
of cancer patients. If we had a suffi- 
cient number of cases on record and 
available for study, four generations of 
accurate records would almost certain- 
ly give us the necessary data in each 
possible type of mating, to demonstrate 
the relation of heredity to cancer sus- 
ceptibility and cancer exemption in 
man, or to prove that there is no such 


relation. 
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With all the experimental evidence 
which is now at hand on this subject 
of heredity, the time obviously has 
come when permanently available hu- 
man records are the immediate require- 
ment. The great mass of valuable hu- 
man records which exists today, is, 
with a few notable exceptions like 
those of Warthin, Broca and some 
others, so buried in widely scattered 
masses of local data as to be unavail- 
able. 

If we would begin, each in his own 
location, to make duplicate permanent 
heredity records of every suspected 
cancer case, with duplicate permanent 
slides from operation, biopsy or ne- 
cropsy in every case, the solution of 
the problem would be at hand. These 
duplicates, records and slides from 
every location should in every case be 
deposited in a central permanent bu- 
reau, where they can be studied to- 
gether. That central bureau I greatly 
desire to see located in Chicago which 
is a central city, so that it would be 
possible for me to organize the data, 
and to begin to analyze it, thus start- 
ing the permanent foundation. Indeed 
I would receive it in the beginning in 
my own laboratory and carry on the 
necessary work of organization, until 
the permanent location should be es- 
tablished. 

I have brought this matter before 
this body, because most cancer cases 
in their beginnings come to you. How 
you handle them largely determines the 
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outcome. It lies within your possibility 
to keep track of them from the begin- 
ning to the end. It is easily within 
your power to begin such a foundation 
if it appeals to you as a necessary thing 
to be done, and I have therefore 
brought the matter first to you. 

There is open to you now, in my 
opinion, the greatest opportunity for 
a tremendous advance in medical sci- 
ence that anywhere presents itself to- 
day, that is, the practical incorporation 
of the immeasurable benefits of the 
facts of heredity into future preventive 
medicine. Such an incorporation will 
revolutionize preventive medicine. If 
the time were at my disposal I would 
show you how. 

I am here therefore to beg that a 
committee of your organization be ap- 
pointed to consider ways and means by 
which permanent scientific human can- 
cer archives can be founded. I promise 
you every co-operation of ideas and of 
service that lies within my power now 
and in the future. I also beg the local 
co-operation of every member of this 
great society toward this end. 

For if the findings in regard to the 
relation of heredity to malignant dis- 
eases in mice should prove to hold for 
man, and every biologic fact at our 
disposal indicates that they would thus 
hold, and if we make our data avail- 
able, for the first time in the history of 
the study of this disease, the way of 
the complete elimination of cancer is 


open. 














Some Considerations Upon the Etiologic Agent 
in Yellow Fever* 


J 


By Aristipes AGRAMONTE, M.D. (University of Havana, Cuba.) 


Board of U. S. Army officers 

in I900-Ig0I (1) discovered 

the manner in which mosqui- 

toes transmit yellow fever from man 

to man, a theory announced and advo- 

cated by Dr. Carlos J. Finlay since 
1881 (2). 

The result of its investigations 


showed the following: 


1. That soiled linen, bedding, etc. 
so-called “fomites” are absolutely non- 
infective; there is no direct contagion 
in yellow fever; 


2. That the mosquito becomes in- 
fected only when it sucks blood from 
a patient during the first three days, 
possibly four days, of his illness ; 


3. That the mosquito becomes cap- 
able of transmitting the disease only 
after ten, possibly twelve, days of hav- 
ing sucked blood as above stated ; 


4. That once infected, the mosquito 
is capable of transmitting the disease 
throughout its life-time. 


These findings have been corrobo- 
rated by several Committees appointed 
for the purpose in Cuba, Brazil and 
Mexico. 


*Presented before the American Col- 
lege of Physicians, March 5, 1928, New 
Orleans, La. 


In taking into account the considera- 
tions that I am about to submit, it is 
important that we bear in mind the 
above facts, none of which can be any 
longer discussed ; they have become al- 
most axiomatic as far as the relations 
of yellow fever with mosquitoes or 
with “‘fomites” is concerned. 

Now, in the course of the last half 
century, several yellow fever parasites 
have cropped up as the result of more 
or less (more often less) painstaking 
efforts on the part of enthusiastic in- 
vestigators. 

Of all these various germs, the Bacil- 
lus icteroides of Sanarelli (3) and the 
Leptospira icteroides of Noguchi, (4) 
enjoyed the greater period of credit. 
Bacillus icteroides has been discarded 
as having any relation with yellow fe- 
ver since the Spanish-American War. 
Noguchi’s Leptospira is of more recent 
origin and has been kept before the sci- 
entific world as the etiologic agent for 
the last eight years. 

A cursory examination of Dr. No- 
guchi’s claims reveals the following: 


1. That Leptospira was obtained 
originally by injecting guniea-pigs with 
blood from yellow fever patients, the 
organism appearing then in the ani- 
mals’ blood, causing symptoms and le- 
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sions declared to be similar to those 
of yellow fever in man; 


2. That the Leptospira infects 
guinea-pigs by contact and by injection 
into their tissues ; 


3. Young dogs become infected by 
feeding upon the Leptospira; 


4. The Leptospira shows positive 
Pfeiffer reaction with yellow fever 
convalescent serum in about 90% of 
the tests ; 


5. Inocculation of animals by mos- 
quitoes has given positive result in rare 
cases ; 


6. A vaccine and a serum have been 
prepared from this organism and in- 
jected as a prophylactic and a cure 
of yellow fever, respectively. 


Several years’ experience with yel- 
low fever in the midst of severe epi- 
demics and the fact of my connection 
with the work of the Army Board 
above referred to, induced me, from 
the very first articles of Dr. Noguchi 
to look upon his claims of specificity 
for the Leptospira, with much reti- 
cence, and a certain degree of incredu- 
lity; Noguchi’s name constituted a 
trade-mark, (if you will allow the 
term), that offered unusual guarantee 
of excellent and thorough scientific 
research, just as Sanarelli’s name did, 
in the case of his Bacillus icteroides. 


Drs. Guiteras and Lebredo, well 


versed in the problems of yellow fever, 
both agreed with me in that some of 
the characteristics of the Leptospira 
did not conform with what must ne- 
cessarily be characteristic of the yellow 
fever parasite, but still we awaited the 
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further conclusive experimentation that 
was to be expected. 

In the meantime, a culture of L. icter- 
oides was graciously furnished by Dr. 
Noguchi to my colleague Dr. Lebredo, 
which after repeated plantings and in- 
oculations upon various animals in 
various ways, (by mouth, subcutane- 
ously, intraperitoneally and by con- 
tact), served to further convince us 
that such an almost saprophytic or- 
ganism could not be the elusive yellow 
fever parasite. (5) The cultural char- 
acteristics and the resultant lesions 
seemed to us not unlike those of Lep- 
iospira icterohemorrhagiae of Weil’s 
disease. 

Among the peculiar characters of 
L. icteroides that do not seem to cor- 
relate with what we know of the yel- 
low fever infection are, in the first 
place, the large amount of yellow fever 
blood necessary to inject into guinea- 
pigs in order to, sometimes, infect 
them, (2 to 5 c.c.) when we know 
that in the same manner, one c.c. of 
blood taken in the first three days of 
the disease, regularly produces an in- 
fection in man; further, only a minute 
drop, all that a mosquito needs, in due 
time will cause numerous cases through 
its sting, upon non-immunes; by the 
fact that in Weil’s disease, L. icterohem- 
orrhagiae is best obtained by injecting 
a large quantity of the patient’s blood 
into guinea-pigs, even as late as the 
8th or gth day of the disease, while in 
yellow fever the germ is not present 
in the blood after the 3rd or 4th day. 
Another peculiarity is the fact that L. 
icteroides seems to be infective upon 
the lower animals in every way rather 
than through the mosquito, when we 
know by experiment and experience 
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that yellow fever is not transmissible, 
in nature, by any other way than 
through the mosquito. With the lepto- 
spira we have at least one instance of 
natural infection by mouth, of a dog, 
when neither ticks, fleas, mosquitoes or 
other insects, many of them present, 
carried the infection to other puppies 
in the same litter ; the mother obtained 
the infection through licking her pups, 
two of which had been experimentally 
inoculated with L. icterotdes (5). 

If I may be allowed to quote from 
my own writing, at the International 
Conference held in Kingston, Jamaica, 
in the summer of 1924, in a paper that 
I had the honor to present upon “Yel- 
low Fever Prophylaxis,’ (6) I said: 
“the serologic difference between L. 
icteroides and L. icterohemorrhagiae 
are not pronounced; in fact they are 
no greater than those we find between 
organisms that form part of a single 
group, etc.” 

This question has een refinitely set- 
tled by the remarkable work of Sel- 
lards and Theiler (7), where they 
showed that an absolute interrelation 
exists, the serum of L. icterohemor- 
rhagiae causing positive Pfeiffer re- 
action upon L. tcteroides and vice ver- 
sa, the culture of icteroides having 
been furnished by Dr. Noguchi and 
properly tested before using. Sellards 
says further (8): 

“In our own laboratory Dr. Theiler 
and myself, (1926) carried out some 
cross immunity tests in guinea-pigs 
which were actively immunized against 
L. icterohemorrhagiae and L. icte- 
roides. Under the conditions of our 
experiments we found no differences 
between the two leptospira.” 

Other investigators in Africa, (9) 


(Gray, Connal, Aitken, Smith, 1926) 
obtained negative Pfeiffer reaction up- 
on L. icteroides, using yellow fever 
convalescent serum. 

The same result was obtained, (Sel- 
lards) (10) with the yellow fever con- 
valescent serum at Parahyba, Brazil, 
which serum gave no protection against 
either L. icteroides or L. icterohemor- 
rhagiae. 

[ think that evidence ought to be 
sufficient to set aside the claimed spe- 
cific serologic tests of L. icteroides with 
regard to yellow fever. 

If my contention is just and correct, 
and such I believe it honestly to be, 
what incalculable harm has not been 
done by appearing to protect against 
yellow fever by administering a vac- 
cine prepared from an organism that 
has no connection whatever with the 
disease! I do not refer to the numer- 
ous abscesses produced, as testified to 
by Dr. H. R. Carter in speaking of 
the epidemic in Peru, when this method 
was practiced; no, I have reference to 
the false sense of security thus im- 
parted to those who believed in the 
prophylactic virtues of the Noguchi 
vaccine. Before using it upon the pop- 
ulation I think it should have been 
subjected to the test we applied in 
Havana to the Caldas-Bellinzaghi se- 
rum (11); surely it would have fol- 
lowed upon the same road into oblivi- 
on. The same may be said in all re- 
spects regarding the so-called curative 
serum. 

ut let us see for a moment how L., 
icteroides behaves with regard to the 
mosquito, the only route that we know 
by which the yellow fever germ must 
penetrate and leave the tissues of man. 





: 
| 











980 


In my paper read at Kingston, I 
say (6): 

“When a mosquito infected from an 
inoculated animal, (infected with L. 
icteroides), is, twelve days afterwards, 
made to bite a non-immune individual 
causing thereby an undisputed case of 
yellow fever, then will be time to ac- 
cept the specific character that is now 
attributed to Prof. Noguchi’s germ. 
But so long as experiments and tests 
are restricted to the lower animals, 
trying to determine there-from the 
value of the so-called vaccine and sera 
in yellow fever prophylaxis, L. icter- 
oides can have but a laboratory inter- 
est.”’ 

Noguchi has never reported any ex- 
periments with man; I have reason to 
believe he has undertaken none what- 
ever. It was our intention to try to in- 
fect non-immune volunteers with mos- 
quitoes fed on inoculated guinea-pigs, 
but the culture of L. icteroides at our 
disposal became infected and died be- 
fore we were ready to attempt the ex- 
periments and I have been unable to 
secure another one for the purpose. 
If, however, as I believe from the in- 
controvertible facts presented, L. icte- 
roides and L. icterohemorrhagiae are 
the same, no infection would result, 
for mosquitoes charged by biting 
guinea-pigs with their blood teeming 
with JL. icterohemorrhagiae, after 
twelve days cannot reproduce the in- 
fection upon either guinea-pigs or man. 

Noguchi tries to explain the twelve 
days extrinsic incubation in the mos- 
quito by alleging that the leptospira 
requires that length of time in order to 
multiply sufficiently so that the insect 
can return it into another individual 
(12). The facts, however, show that 


as time passes after the mosquito has 
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sucked leptospira blood, this organism 
gradually diminishes in number in the 
stomach and intestines of the insect, 
proving that the latter is not a proper 
medium for its multiplication. Such 
being the case, it is logical to suppose 
that the longer period that transpires 
after sucking the infected blood, the 
less chances there are of its produc- 
ing an infection, exactly the opposite 
of what occurs when the mosquito in- 
jects the real yellow fever virus. 
Recent experiments with L. 
oides have demonstrated the correct- 
ness of the above surmises, Gay and 
Sellards (13) have applied mosquitoes, 
(Aedes aegypti), infected by sucking 
the blood of guinea-pigs inoculated 
with L. icteroides to non-immune vol- 
unteers, obtaining absolutely negative 
results, after the following manner: 
Volunteer A, bit by 36 mosquitoes 
(Lot 5) 18 days after injection of L. i. 
mosquitoes 


icter- 


Volunteer B, bit by 27 
(Lot 5) 25 days after injection of L. i. 

Volunteer C, bit by 24 mosquitoes 
(Lot 6) 44 days after injection of L. 1. 

If they had sucked the yellow fever 
germ instead, any one of those mos- 
quitoes would have produced a case of 
yellow fever. This was the experiment 
which I recommended should be un- 
dertaken, four years ago. 

The serum of those volunteers was 
not protective to guinea-pigs infected 
with L. icteroides. 

The same authors report negative 
transmission attempts with mosquitoes 
from infected to healthy guinea-pigs ; 
also, that macerated infected mosqui- 
toes when injected into guinea-pigs 
soon after their infection will produce 
the death of the animals, but if some 
time is allowed to elapse, no infection 
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of the guinea-pigs could be produced, 
nor were they protected, because on 
direct injection of leptospira, they 
promptly died of the infection (13). 
Noguchi ingeniously but very illogic- 
ally explains why the yellow fever 
parasite disappears from the peripheral 
circulation, on the grounds that in a cer- 
tain culture medium prepared by him, 
the L. icteroides soon leaves the liquid 
portion and fixes itself upon the semi- 
solid part. He says (12): “I have 
often wondered if this peculiar habit 
of the L. icteroides will not explain 
why they abandon the blood after the 
first days of the disease rapidly invad- 
ing the liver and kidneys.” He forgets 
the face that L. icteroides multiplies un- 
ceasingly and is mostly in evidence in 
the blood, as time passes after the in- 
oculation of all susceptible animals, re- 
gardless of manner of infection. 


In conclusion, I may say: 


1. That the causative agent of yel- 
low fever has not been demonstrated 


as yet. 


2. That the claims of Dr. H. No- 
guchi and his disciples for L. icteroides 
as the specific germ of yellow fever 


have been conclusively disproved :— 
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(a) Because L. ictroides and L. 
icterohemorrhagiae show crossed sero- 
logic reactions indicating their iden- 
tity ; 

(b) Because yellow fever conval- 
escent serum does not protect against 
L. tcteroides while serum from con- 
valescents of Weil’s disease does pro- 
tect both, against L. icteroides and L. 
icterohemorrhagiae ; 


(c) Because L. icteroides gradually 
increases in numbers in the blood of 
inoculated animals, while the real yel- 
low fever germ disappears from the 
circulating blood at the third or fourth 
day ; 


(d) Because L. icteroides fails to 
infect mosquitoes so that in due time 
the latter may infect man; 


(e) Because L. icteroides is able to 
penetrate the unbroken skin and pro- 
duce infection, while yellow fever has 
been shown to be non-contagious, even 


through cuts or abrasions of the skin; 


3. That any vaccine or serum pre- 
pared with the L. icteroides can be of 
no value either protective or curative 
as regards yellow fever. 
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The Treatment of Pernicious Anemia with a 
Liver Extract*t 


By Cyrus C. Strurcis, M.D., RapHaet Isaacs, M.D., Mituarp Situ, M.D., 
Ann Arbor, Michigan 


HE discovery by Minot and Mur- 
phy (1) (2) that the feeding of 
one-half pound of mammalian 

liver daily to patients with uncompli- 
cated pernicious anemia, will cause the 
red blood count to return to normal 
limits within six to eight weeks, has 
received repeated confirmation by nu- 
merous investigators. (3) Coincident 
with the changes in the blood, there is a 
striking improvement in the patient’s 
general condition and strength. In gen- 
eral, it may be said that all of the 
symptoms which are directly due to 
the anemia itself, disappear within ap- 
proximately two months after the liver 
treatment is instituted. Having demon- 
strated that liver contains some consti- 
tuent which exeris this beneficial ef- 
fect in pernicious anemia, the most ob- 
vious and logical problem which pre- 
sents itself, is the isolation of the sub- 
stance to which this property of liver 
is due. The most essential reasons why 
this active principle should be isolated 
are as follows: 

I. If a substance can be detected 


*From the Thomas Henry Simpson Me- 
morial Institute for Medical Research, Uni- 
versity of Michigan, Ann Arbor, Michigan. 


+Presented before the American College 


of Physicians, March 6, 1928, New Or- 


leans, La. 


which controls the regeneration of 
blood in pernicious anemia, this may 
give additional information bearing on 
the normal maturation of the red blood 
cells, which in turn may lead to the 
discovery of useful information in re- 
lation to the more efficient treatment 
of other types of anemia. 


2. From the standpoint of practical 
therapy the isolation of the concen- 
trated active principle is of great im- 
portance. Should the substance prove 
to be comparatively simple in chemical 
structure and readily synthesized, an 
unlimited supply would be assured for 
the use of patients of limited means 
who have pernicious anemia. Further- 
more, the active principle probably rep- 
resents such a small fraction of the 
total liver substance that medication 
might be simplified to such an extent 
that the of three or 
four capsules daily would suffice. To 
maintain the red blood count in pernici- 


administration 


ous anemia at a normal level, it is nec- 
essary for the patients to continue the 
ingestion of a certain amount of liver 
or liver extract at regular intervals. 
The exact quantity which is necessary 
for the purpose is not definitely known 
at present. It has been our experience 
that all patients are unable to consume 
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as much as one-half pound of liver 
daily for an indefinite period, as some 
develop an aversion for it which 
obliges them to discontinue this form 
of therapy. Such patients do not ob- 
ject to liver in the form of a concen- 
trated extract which can be adminis- 
tered in a half a glass of water or other 
liquids. An additional advantage of a 
concentrated extract is that it can be 
taken between meals and the patients 
are free, therefore, to consume foods 
of their own choice at regular meal 
hours. Moreover, some patients have 
complained that an adequate supply of 
calf’s liver is not always available and 
furthermore, under various circum- 
stances, such as traveling, it is not al- 
ways possible to obtain the necessary 
amount of liver daily. The prepara- 
tion of a concentrated and potent liver 
extract is of the utmost practical im- 
portance, therefore, to the successful 
treatment of the disease. 

The method of preparing such an 
extract was reported by Cohn, Minot 
and their collaborators in the spring 
of 1927 (4) and through the courtesy 
of these investigators and the Harvard 
Pernicious Anemia Committee,* we 
were permitted to give this substance 
an extensive clinical trial before it was 
released for widespread use. The ex- 
tract is prepared in a manner similar 
to the method shown in chart I which 
involves treating the raw minced liver 
first with alkali, then acid, in order 
to remove the liver proteins. The co- 
agulable blood proteins are then re- 
moved by heating to 70 degrees C. Ad- 


*The extract was prepared by Eli Lilly 
& Company, Indianapolis, Indiana, under the 
supervision of this Committee. 
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ditional steps are extracting the re- 
maining solution with ether and then 
alcohol. The alcohol-ether insoluble 
residue contains the active principle. 
The substance thus prepared is a yel- 
lowish, granular powder, which repre- 
sents approximately 1% of the whole 
liver. It has a slightly disagreeable, 
characteristic taste and is soluble in 
water but insoluble in ether and alco- 
hol. According to Minot (5), it is of 
a non-protein nature and is free of all 
carbohydrate and lipoids. The earliest 
reports of its composition stated that 
traces of iron and sulphur were pres- 
ent but more recent statements (5) in- 
dicate that the iron may be removed 
without effecting the potency of the 
substance. Minot believes that the 
beneficial effect produced by this prep- 
aration is not due to any known vita- 
mins but suggests that the active con- 
stituent is a polypeptid or nitrogenous 
base (5). West (6) has reported im- 
provement in five consecutive patients 
with pernicious anemia, all of whom 
received an alcohol-ether soluble frac- 
tion of fresh beef liver. This sub- 
stance studied by West, therefore, dif- 
fers from the Minot-Cohn extract in 
its characteristics as the latter is in- 
soluble in ether and alcohol. 
THE EFFECT OF LIVER EXTRACT ON THE 
GENERAL CONDITION OF THE PATIENT. 
The effect of this substance when 
used in the treatment of twenty-eight 
patients with pernicious anemia forms 
the basis of this report. 
dered extract made from one pound of 
raw liver was given once daily, but in 


The pow- 


a few instances the daily dosage was 


increased to the equivalent of 14 
pounds. After experimenting with 
many different vehicles, it was observed 
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that the slightly disagreeable taste 
could best be masked by dissolving 
the powder in tomato juice or tomato 
bouillon immediately before it was tak- 
en by the patient. As much as the 
equivalent of 114 pound of liver can 
be dissolved in one-half glass of water. 
The effect of the liver extract is en- 
tirely similar to that observed follow- 
ing the administration of an equivalent 
amount of cooked or raw liver. The 
earliest sign of improvement is usual- 
ly an increase in the patient’s appetite 
which is noted within three to five days 
after the treatment is instituted. Coin- 
cident with this is a disappearance of 
nausea, vomiting and other gastro-in- 
testinal complaints. If diarrhoea has 
been present it usually disappears fol- 
lowing a few days of treatment. A 
few patients, however, who have not 
had this complaint previously, have de- 
veloped a mild and transient diarrhoea 
after liver extract had been given for 
several days ; the same dosage was con- 
tinued and the condition disappeared 
without additional treatment. The fe- 
ver and associated tachycardia which 
are observed frequently in pernicious 
anemia during a relapse usually sub- 
side rapidly. The patient soon gains 
strength and all of the symptoms which 
are directly related to the anemia dis- 
appear within six to eight weeks. Un- 
less some complication exists, such as 
advanced changes in the spinal cord, 
the patient is able to resume a normal 


existence. 

Tingling sensations in the fingers 
and toes remain unchanged, although 
some patients, because of their im- 
proved subjective condition, do not no- 
tice it as much as when they were sick, 
while others, being relieved of other 


symptoms, have their attention directed 
more fully to it. The change in color 
of the skin is noteworthy. Frequently 
on the third or fourth day, and occa- 
sionally during the first or second 
week, the skin of the chin, tip of the 
nose and later the cheeks begins to 
flush and appear red, forming an odd 
contrast to the pale and often icteric 
appearance of the surrounding areas. 
Following this the pads of the fingers 
and later the palmar prominences like- 
wise appear red. As this change is 
localized and is noted frequently before 
there is a significant increase in the red 
blood count, it is probably vasomotor 
in nature. After the third week, and 
occasionally earlier, the last sub-icteric 
traces leave the skin and sclera. With 
the progress in the improvement of the 
general condition the stools, which fre- 
quently had an extremely foul odor 
during a relapse, became more normal 
in odor as well as in general appear- 
ance. In those patients in whom the 
gastric physiology was studied after the 
onset of the remission, there was no 
return of free hydrochloric acid in 
the stomach contents. After the ad- 
ministration of the liver extract, many 
of the symptoms which had previously 
been considered as associated with an 
achlorhydria (belching, feeling of full- 
ness, epigastric distress, anorexia, nau- 
sea) were no longer noted. These ob- 
servations offer material for revision 
of some of our concepts of the physiol- 
ogy of gastric digestion. 


CHANGES IN THE BLOOD FOLLOWING 
THE TREATMENT WITH LIVER 
EXTRACT AND LIVER. 


The effect of treatment with the liv- 
er extract on the blood in twenty-eight 
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patients with pernicious anemia is 
shown in Table I. It is to be noted 
that all of the patients before treat- 
ment had a low red blood count and 
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in the red cell count had been ob- 
served. The effect of the administra- 
tion of one-half pound of cooked or 
raw liver to a number of patients for 


TABLE I. 
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Million Million Million 
cells per cells per cells per 
cu. mm. cu. mm. cu. mm. 
Ki .50 3.10 21 5.00 82 
Ry 63 3.80 42 
Ba 80 3.80 23 5.80 33 
Or .80 4.10 47 4.90 25 
se 1.00 3.80 34 
Ge 1.10 5.20 46 5.40 49 
Ov 1.20 3.50 15 5.30 31 
Wi 1.20 2.60 24 5.00 51 
Cr 1.20 4.70 60 
Hu 1.30 3.10 12 4.80 58 
Sm 1.30 3.60 29 4.60 50 
McC 1.40 4.00 24 5.10 35 
Bau 1.50 2.70 24 4.20 77 
Sc 1.50 4.10 24 5.40 25 
Ca 1.70 5.00 44 
De 1.20 3.70 26 5.70 gI 
Jo 1.80 4.50 40 5.70 16 
Wr 1.90 3.90 19 5.00 2 
Cl 2.00 4.60 14 5.20 44 
Zi 2.10 4.00 44 5.60 17 
Si 2.20 2.50 “4 5.40 86 
McK 2.30 3.60 30 4.80 56 
Os 2.30 3.30 19 4.50 31 
Ro 2.30 5.00 33 5.30 31 
Gi 2.30 4.20 21 5.30 29 
26 
Va 3.60 4.50 14 
Mo 3.80 4.60 15 





in each instance there was a very strik- 


ing increase following the use of liver 
extract. In a number of patients the 
use of liver extract was discontinued 
and the patients given one-half pound 
of liver daily after a convincing rise 


a variable period of days is shown, 
therefore, in addition to the results ob- 
tained by the use of the liver extract. 
From observation of this series of pa- 
tients it seems reasonable to deduce that 
in those with uncomplicated pernici- 














988 


ous anemia the red cell count can be 
increased to normal by means of a liver 
extract, prepared according to the 
method devised by Cohn and Minot. 

As Murphy, Monroe and Fitz (7) 
have emphasized, the earliest response 
to the feeding of liver is an increase in 
the number of reticulocytes of the pe- 
ripheral blood which is usually appar- 
ent a week or more before the rise in 
the total red blood count can be demon- 
strated.* This increase is rarely absent 
in patients who have a low red blood 
count. It is observed within three to 
six days after the treatment is begun 
and usually reaches its height on the 
seventh or eighth day; following this 
there is a decrease in the percentage of 
reticulocytes and by the twenty-first 


*The reticulocytes were stained and 
counted in the following manner: A 0.3 
per cent solution of brilliant cresyl blue 
(National Aniline and Chemical Co.) was 
made in physiological salt solution and fil- 
tered through filter paper. The blood smear 
was prepared upon a cover glass by placing 
a drop of blood upon one cover glass, dip- 
ping a tooth pick into the brilliant cresyl 
blue solution and then mixing the blue solu- 
tion adhering to the toothpick with the drop 
of blood until the blood assumed a bluish 
tint. Another coverslip was then placed 
over the stained glass and when the film 
had spread out evenly the cover slips were 
quickly pulled apart by slipping them side- 
ways. To secure even distribution of the 
cells, the cover slips were thoroughly 
cleaned, first with soap and water, then dis- 
tilled water and finally alcohol. Just before 
using them they were polished by vigorously 
rubbing over a piece of typewriter paper, 
placed on a flat table. After the smear was 
dried, it was stained in the usual manner 
with Wright’s stain. The number of re- 


ticulocytes observed during the enumeration 
of the thousand red blood cells was ex- 
pressed in per cent of the total number of 


cells counted. 
a 
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day the number is less than three per 
cent. After the reticulocyte percentage 
reaches its maximum and begins to de- 
crease, there is often a second but less 
marked rise in the percentage before 
the final diminution starts. In general, 
it may be said that the maximum height 
of the reticulocyte increase bears an 
inverse relationship to the level of the 
red cell count at the beginning of the 
treatment as shown by chart II. From 
the chart it is seen that with an initial 
red cell count which varies between 
0.5 and 2.0 millions per cubic millime- 
ter, the average maximum increase in 
reticulocytes is approximately 18 per 
cent ; when the initial count is between 
2.3 and 2.7 millions per cubic milli- 
meter, the average maximum increase 
is 8 per cent. when the initial red 
cell count is between 3.5 and 
5.2 millions per cubic millimeter, 
there may be no significant increase 
in reticulocytes. This inverse relation- 
ship is emphasized further in chart III 
in which the general curve indicates 
very clearly that the lower the initial 
red cell count, the higher is the per- 
centage increase in the reticulocytes. 
The increase in the percentage of retic- 
ulated red blood cells, therefore, is a 
very constant and reliable criterion of 
the effectiveness of the liver substance 
under trial, provided the initial red 
cell count of the patient is not great- 
er than 3 million per cubic millimeter. 
Furthermore, when the increase in re- 
ticulocytes does occur, it is a very de- 
pendable indication that the total red 
cell count will eventually reach nor- 
mal with further appropriate treat- 
ment, unless some unusual complica- 
tion arises. Chart IV indicates changes 
in the peripheral blood of a patient 
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Cuart II.—Curves showing the average daily change in the reticulated cell count 
after instituting liver extract therapy in 18 patients whose initial erythrocyte count ranged 
between 0.5 and 2.0 million cells per cu. mm., 4 patients with initial erythrocyte counts 
between 2.3 and 2.7 millions and 2 patients with erythrocyte counts between 3.5 and 5.2 


millions. 
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Cuart III—The maximum rise in reticulocytes (per cent) shown by 28 patients 
whose initial erythrocyte count is indicated by millions per cu. mm. on the abscissae. 
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Cuart IV.—Daily changes in the blood examination of a representative case of perni- 
cious anemia taking liver extract. R.B.C. = millions of erythrocytes per cu. mm. Ret. 
cells = per cent reticulocytes. van den Bergh = mgs. bilirubin per 100 c.c. of serum. 
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with pernicious anemia before and 
after daily administration of an amount 
of liver extract which is equivalent to 
one pound of liver. Patients having 
an initial erythrocyte count equal to 
that of this patient may be expected 
to show changes chronologically and 
quantitatively similar to those given in 
this chart, provided there are no unus- 
ual complications present. 

The greater increase in the percent- 
age of reticulocytes when the red blood 
count is low than when it is high, ap- 
pears to be a function of the special 
pathology of the bone marrow in perni- 
cious anemia. As Peabody (8) and 
others have shown, the bulk of the 
erythroblastic tissue in the blood form- 
ing areas is in the megaloblastic, mac- 
ro-normoblastic and normoblastic stage. 
This, in fact, appears to be the specific 
hemopoietic lesion—a failure of the 
erythroblastic cells to mature to the 
adult state. The “stimulus” given 
either directly by the liver material or 
indirectly through the action of the spe- 
cific agent on other tissues, secretions 
or in some unknown manner, causes 
the cells to proceed with their devel- 
opment. A greater number, therefore, 
reach the reticulocyte stage than previ- 
ously and this is reflected in the pe- 
ripheral circulation by an increase in 
the percentage and absolute number of 
reticulocytes . The greater the amount 
of erythroblastic tissue in the nucleated 
stage, the greater will be the number 
of reticulocytes produced when the rate 
of maturation becomes more normal. 

The cause of the second rise in the 
number of reticulocytes after the 


“peak” had been reached and the num- 
ber and percentage had started to de- 
crease, offers material for speculation. 
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It was a fairly common phenomenon 
in the series studied. Whether this may 
be explained by assuming that the mar- 
row of a different group of bones was 
affected or whether this is an unex- 
plained but purely physiological res- 
ponse is a matter for future study. 

With the increase in the number of 
red blood cells in the peripheral circu- 
lation, anisocytosis and poikilocytosis 
become less marked. Following the ad- 
ministration of liver extract, it was ob- 
served that the mean diameter of the 
red blood cells returned to normal or 
less than normal. This same change 
has been noted by Medearis and Mi- 
not (9) in the blood of patients with 
pernicious anemia after the feeding of 
whole liver. Poikilocytosis disappears 
rather slowly, and some abnormally 
shaped forms persist to a greater or 
less degree until the blood count is 
almost normal. It is suggestive that 
this phenomenon is not entirely a func- 
tion of the crowded condition of the 
bone marrow, but rather erelated to 
some other feature of abnormal blood 
formation. 

Coincident with the rise in the num- 
ber of red blood cells after feeding liv- 
er extract, the number of white blood 
corpuscles rapidly increases to normal 
or the upper limits of normal. The cell 
morphology also approaches that of the 
normal blood. <A detailed study of 
this, which is now in progress, will be 
published elsewhere. There is a ten- 
dency for the blood platelets to increase 
in number, approaching the normal 
and at times even greater. 

It has been observed by a number 
of investigators (2) (7) that accom- 
panying the rise in the red blood cells 
as a result of whole liver feeding, there 
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is a decrease in the excess of bile pig- 
ments of the blood plasma. We have 
noted that all patients with pernicious 
anemia have an increase in the bili- 
rubin of the plasma during a relapse 
as indicated by the icterus index and 
the van den Bergh reaction. After 
the administration of the liver extract 
there was a return to normal within 
a few weeks and with this there was 
a disappearance of the yellowish tint 
to the patient’s skin. Furthermore, 
both the van den Bergh reaction and 
icterus index gave subsequent normal 
readings in all patients except a few 
who suffered a relapse from various 


causes. 


MAINTENANCE DOSAGE OF LIVER 
EXTRACT. 


It has been our practice, in treating 
patients with pernicious anemia, to give 
the liver extract in amounts equivalent 
to one pound of liver daily until the 
blood reaches normal. After it has re- 
mained at this level for a period of 
three or four weeks, the dosage has 
been reduced to the equivalent of one- 
half pound daily. Further reduction 
in the dosage is probably possible but 
the exact amount which is necessary to 
maintain the blood at a normal level 
has not yet been determined, and it is 
entirely possible that this dosage varies 
with the individual patient. It is not 
unlikely that as small an amount as 
the equivalent of one-fourth pound or 
less daily may be effective. In one pa- 
tient who was under our observation 
for a long period, the dosage was re- 
duced to the equivalent of one-half 
pound of liver a week. This was ob- 
viously insufficient as there was first 


a rather striking diminution in the 
hemoglobin percentage of the blood 
which was followed within two weeks 
by a drop in the red blood count from 
normal to two million cells per cubic 
millimeter. 

Under ordinary conditions, in the 
treatment of patients with uncompli- 
cated pernicious anemia, the only other 
factor in addition to the liver extract 
which is essential, is an average well- 
balanced, normal diet. This may usual- 
ly be left to the patient’s own discre- 
tion and the keen appetite which is 
associated with the general improve- 
ment. As Minot and Murphy (2) 
have stated, an excess of fat in the 
diet does not prevent the regeneration 
of blood in patients with pernicious 
anemia following the administration of 
liver extract. This is illustrated by one 
of our own patients who ingested daily 
a weighed diet, composed of 40 to 50 
gms. protein, 200 to 250 gms. fat and 
100 to 230 gms. carbohydrate. At 
the beginning of the observation period, 
the red blood count was 1,780,000 per 
cubic millimeter. The patient received 
liver extract in an amount equivalent 
to one pound of liver daily and the 
diet as outlined above, for fourteen 
days. At the end of this time the red 
blood count was 4.64 million per cu- 
bic millimeter and there had been a 
typical increase in the reticulated red 
blood cells, which showed the initial 
rise on the fourth day of treatment, 
reached its peak of 17.8 per cent on the 
sixth day, and decreased to below 3 per 
cent on the thirteenth day. In two 
other patients with pernicious anemia 
there was a similar satisfactory re- 
sponse following the administration of 
liver extract during which time the pa- 
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tient received a diet high in carbohy- 
drate and lacking in fresh fruits, fresh 
and canned vegetables and red meats. 

No attempt has been made to ad- 
minister the liver extract by other 
routes than by mouth except in the case 
of one patient who received the equiva- 
lent of one pound for ten days per 
rectum. In this patient the reticulated 
cells rose from 1.0 to 5.6 per cent 
on the sixth day, which indicated an 
inconclusive or perhaps slightly suc- 
cessful result. 

Two patients who had a cystitis 
when they came under our care failed 
to show a rise in the reticulocytes or 
hemoglobin and erythrocytes when giv- 
en the liver extract. In another pa- 
tient the hemoglobin decreased 14 per 
cent and the erythrocytes diminished 
slightly while taking the liver extract 
during a severe upper respiratory in- 
fection. Before the onset of the infec- 
tion the patient’s erythrocyte count was 
three million cells per cubic millime- 
ter so that a rise rather than a fall in 
the number of red blood cells was an- 
ticipated. These observations seem to 
indicate that acute or chronic infections 
may inhibit blood regeneration in per- 
nicious anemia despite adequate liver 
or liver extract therapy. 

In a series of pernicious anemia pa- 
tients having signs and symptoms of 
combined posterior and lateral cord 
tract degeneration, it has been noted 
that the administration of liver or liver 
extract produces no immediate change 
in the advanced neurological symptoms 
although blood regeneration seems to 
follow the usual course. In certain 


cases with very early signs of cord in- 
volvement, we have noted improvement 
in the neurological symptoms after the 


Cyrus C. Sturgis, Raphael Isaacs, Millard Smith 


institution of treatment with liver ex- 
tract and physio-therapy procedures 
which were designed to strengthen the 
muscles and develop their control. At 
present we believe that the prognosis in 
this complication should be guarded but 
the results of the changes in the ner- 
vous system should not be considered 
as entirely refractory in every case to 
appropriate treatment. 


SUMMARY. 


1. A liver extract, prepared accord- 
ing to the method of Cohn, Minot, et 
al, has been found to produce the same 
effects on the regeneration of blood in 
28 patients with pernicious anemia as 
previously have been noted to follow 
the administration of one-half pound 
of liver daily. 


2. The earliest indication of blood 
regeneration following the use of this 
extract is a rise in the number of re- 
ticulocytes of the peripheral blood. 
This rise begins between the third and 
sixth day, reaches a maximum about 
the eighth day and the percentage re- 
turns to approximately normal limits 
by the end of the 21st day. At about 
the tenth day the erythrocyte count 
and the blood hemoglobin begin to in- 
crease. As a rule the blood picture has 
returned to normal by the end of the 
sixth to eighth week of liver extract 
therapy. 


3. The earliest clinical signs of im- 
provement are increased appetite and 
sense of well being, often appearing as 
early as the third day of liver extract 
therapy and usually by the end of the 
fifth day. 


4. It has been noted in three pa- 
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tients with active infections that no im- 
provement followed the administration 
of liver extract as long as the infection 
persisted. 

5. Improvement in the signs and 
symptoms of combined posterior and 
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lateral sclerosis of the spinal cord did 
not parallel the regeneration of blood, 
although slow improvement in the neu- 
rological condition has frequently fol- 
lowed the combined use of liver extract 
and physiotherapy. 
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The Evolution of the Modern Treatment of 
Pulmonary Tuberculosis* 


CuHarLes L. Minor, Asheville, N. C. 


always occurring an ebb and flow 

in the tide of medical opinion and 
out of this is finally evolved the ac- 
cepted standard of practice. 

I would ask your attention today to 
a resume of this evolution insofar as 
it affects the treatment of Pulmonary 
Tuberculosis. 

Much of the therapeutic teaching of 
any period is discarded in thirty or for- 
ty years as not standing the test of 
experience or not having a reliable sci- 
entific foundation and much of our 
present day treatment we may be sure 
will go on the scrap heap in the future ; 
yet, out of a kaleidoscopic array of 
remedies and measures, there emerges 
now and again one so well founded and 
so successful that it becomes a perma- 
nent addition to our armamentarium. 
Thus, step by step, with many back- 
ward steps, has evolved the modern 
treatment of pulmonary tuberculosis. 
Looking over the ground we see that 
up to the time of Laennec in the sec- 
ond decade of the last century there 
was little if anything of the prevailing 
treatment which we should care to pre- 
serve and the foundation for the evo- 


1: the treatment of disease there is 


*Presented before the American College 
of Physicians, March 6, 1928, New Orleans, 


La. 


lution of which I am speaking can be 
said to have been laid by his work. 

That no intelligent treatment had 
been developed up to that time is nat- 
ural enough since there was no thor- 
ough knowledge of the pathology of 
the disease on which to found a reli- 
able diagnosis and a purposeful treat- 
ment. 

When, however, Laennec, one of the 
very greatest minds that medicine has 
ever produced, in the second decade of 
the last century elucidated its pathol- 
ogy at the autopsy table and, at the 
bedside, showed the profession by his 
discovery of auscultation and by build- 
ing up of the art of physical examina- 
tion how to make a diagnosis, the even- 
tual development of a rational treat- 
ment was assured. 

The profession did not have to wait 
long for the advance to begin. Brilliant 
minds stimulated by his work were 
eagerly studying the tuberculosis prob- 
lem and in the fifties the first funda- 
mental step toward a rational therapy 
was taken when Hermann Brehmer at 
Goerbersdorf evolved the Hygienic, 
Dietetic and Sanatorium treatment 
which will always be connected with 
his name. That his method at first 
had many faults does not detract from 
the honor we owe him and when devel- 
oped and corrected by his brilliant pu- 
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pil Detweiler at Falkenstein, it became 
the basis of our modern treatment, and 
we are too prone to forget the great 
debt we owe these two pioneers. Thus 
by the sixties and seventies there be- 
gan to be a rational and successful 
treatment carried out in sanatoria in 
Germany, if not elsewhere, and yield- 
ing hitherto unheard-of results. How- 
ever as is usual in our profession, it 
was years before the method was gen- 
erally recognized and applied, largely 
for lack of Sanatoria, and when in 
1895 I was seeking for guidance in 
building my plan of treatment I had to 
turn to German authors for light on 
the method, but there I found it laid 
down with that beautiful if somewhat 
meticulous accuracy which is the Ger- 
man gift. 

While all this time the knowledge 
of tuberculosis was increasing enor- 
mously, the problem of its etiology 
was still unsettled and without a 
knowledge of the cause of a disease its 
treatment is always handicapped. 


True in 1865 Villemin demonstrated 
its infectiousness but did not discover 
the organism, but when Pasteur, in 
the seventies, laid the foundations of 
bacteriology the time was ripe for the 
solution of the problem. When a prob- 
lem is ripe a man usually appears who 
can solve it and in 1882 the medical 
world was astonished when a quiet 
country practitioner, Robert Koch, an- 
nounced and demonstrated the discov- 
ery of the Bacillus tuberculosis, The 


time seemed ready for the solution of 
the question of treatment along specific 
lines and, continuing his researches, 
Koch before long offered the world, 
which had suffered so cruelly from this 
scourge for milleniums, a new remedy, 
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Tuberculin, resting on careful reason- 
ing and scientific research and appar- 
ently verified by thorough experimen- 
tal work. 

The profession, and indeed the whole 
world, eagerly grasped at this long 
awaited specific which was to solve 
the therapeutic problem and to cure 
formerly hopeless cases out of hand. 
It was met by an enthusiasm which it 
is hard today to realize. Those of us 
who are old enough can recall the 
breathless excitement with which the 
promise of such a remedy was met 
everywhere. Well do I remember how, 
as House officer in St. Luke’s Hospi- 
tal, New York, I saw that fine clinician 
and acute diagnostician Francis P. Kin- 
nicutt almost reverently open the first 
packet to reach New York from Ger- 
many and what hopes filled our hearts. 
But that was nearly forty years ago 
and today the question of its value and 
the indications for its use are still sub- 
jects for debate and still unsettled and 
tuberculin cannot as yet be ranked as 
a permanent addition to our therapeu- 
sis in pulmonary tuberculosis though 
some men still cling to it. Used at 
first in dangerously large doses and 
not fully understood, the early results 
were anything but encouraging and 
when the reports from Virchow’s au- 
topsy table began to come in with their 
tales of inflammation of tuberculous 
tissue and generalization of the process 
there was a strong reaction from the 
earlier enthusiasm, which almost 
stopped its use. However, much care- 
ful work, especially by Petruschky, 
developed a better method of dosage 
and application which opened a long 
period, lasting through the first decade 
of this century, when it was in very 
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general use. But though all of us who 
have applied it have recognized its lat- 
ent possibilities and have seen some 
brilliant cures, clear indications for its 
use in pulmonary tuberculosis have not 
yet been worked out and while, as I 
said, a few still have confidence in it, 
the general consensus of feeling among 
special workers is that, in spite of its 
value in certain other forms of tuber- 
culosis, in pulmonary tuberculosis, save 
in a few selected cases, it is a disap- 
pointing and at times a dangerous rem- 
edy and while it is still being studied 
and while we all hope that some suc- 
cessful modification of it will be dis- 
covered, tuberculin for pulmonary tu- 
berculosis is for the present in eclipse. 
However, though it cannot, I believe, 
be as yet recognized as one of the per- 
manent additions to our therapeutics it 
has served as a splendid stimulus to the 
scientific study of the tuberculosis 
problem and has thus been indirectly 
of immense value. Many sera of which 
I would mention only those of Marmo- 
rek and Maragliano have been strongly 
advocated as have some vaccines, but 
none has been able to hold the field or 
to win a permanent place in the profes- 
sion’s confidence. However, I cannot 
fail to mention the recent distinguished 
work of Calmette on B. C. G. for the 
immunization of infants. Backed up 
by his great repute as a scientist and an 
honest man and by a very large series 
of cases in France and in the Latin 
countries, it may well be that it will 
be proven to offer us a solution of the 
problem of the immunization of in- 


fants. But the physicians in other 


countries have naturally been very cau- 
tious in feeding live, even if attenu- 
At present it 


ated, bacilli to babies. 
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can only be called a very promising 
investigation on a large scale by an 
able and honest man which calls for 
futher study. 

But while the line of investigation 
opened up by Koch, which we hoped 
would carry the evolution of treat- 
ment further, has disappointed us, 
there developed just about the same 
time in Italy what has proved to be 
one of the most brilliant advances ever 
made in phthiseotherapy. I refer to 
Forlanini’s artificial pneumothorax. I 
say Forlanini’s for he unquestionably 
deserves the credit as the real pioneer 
and developer of this treatment and 
his name should always be connected 
with it just as much as that of a sur- 
geon with a special operation which he 
has perfected or a physician with a 
disease whose secrets he has uncovered. 
First brought out in 1884, the profes- 
sion, as usual, was slow to give it at- 
tention or adopt it though Murphy of 
Chicago in the early nineties did excel- 
lent original work on it. However, it 
was chiefly brought to public attention 
and developed in Germany, Sweden 
and Denmark, and it was not until 
1910 that it began to be practiced in 
this country. But today it is univer- 
sally recognized as a valuable and reli- 
able procedure and has given us results 
undreamed-of before in a certain class 
of severe cases and has become an es- 
sential measure in the cure and a per- 
manent addition to our treatment. But 
there were many cases, where either on 
account of adhesions, or for other rea- 
sons, pneumothorax had failed or had 
not been applicable, and where the phy- 
sician, feeling his helplessness, longed 
to do something more for his appar- 
ently hopeless cases. In science even 
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as in business demand makes supply, 
and about the end of the last century 
surgeons, led at first by Tuffier in 
France and later in Germany by many 
able workers, among whom Wilms and 
Sauerbruch stand preéminent, began to 
develop pulmonary surgery which has 
most brilliantly met the need of these 
cases and after much experimental 
work with various operations and indi- 
cations we have in Thoracoplastry, 
Apicolysis, Phrenecotomy, and Phreni- 
coexairesis well planned measures with 
a moderate mortality which have added 
to the list of curable cases a further 
number of hitherto utterly hopeless pa- 
tients. ‘These operations form a fur- 
ther permanent addition to our means 
curing tuberculosis and have made the 
doctors’ task much less difficult and 
heartrending. 


During all these years drugs, which 
were at first a recognized part of the 
therapeutics of tuberculosis, have been 
steadily losing ground save as adju- 
vants or as symptomatic remedies, 
when they can be invaluable, and about 
which the modern doctor knows much 
too little. 
monary tuberculosis they are no longer 
faith 
which once marked the profession’s at- 


However, as cures for pul- 


used with the enthusiasm and 
titude to them and no doctor would 
today claim that he could cure tubercu- 
losis by any drug but rather only that 
he could benefit the patient by the use 
of them. Ehrlich’s brilliant work on 
the chemotherapy of syphilis has made 
the profession hope that some patient 
experimental chemist will yet discover 
for us a specific drug, and when Moll- 
gard quite recently made such a claim 
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for Sanocrysin the profession hoped 
again, but is already disillusionized. 
Another remedy which has many 
centuries or possibly milleniums of an 
unsystematic use behind it, and which 
has lately been brought back to popu- 
larity by Rollier in Leysin is Helio- 
But while certain doctors, 
the 
workers at Pearysburg and others, use 
it in cases of pulmonary tuberculosis, 
Rollier himself told me last year that 
he did not advocate it in pulmonary 
cases and most men consider that it 
is likely to activate sleeping trouble and 


therapy. 
some of Rollier’s assistants and 


do harm. However, its results in sur- 
gical and glandular tuberculosis such 
as you see at Leysin are some of the 
most brilliant that I have ever seen 
in therapeutics anywhere and it is to 
be hoped that workers with this means 
will be able to demonstrate its applic- 
ability as a builder of tissue resistance 
and a fortifier of the constitution, not 
merely in surgical but in pulmonary 
tuberculosis. Certainly I have never 
seen such splendid vitality in tubercu- 
lous people as is seen in Rollier’s pa- 
tients. Their skin is almost bursting 
with health and blood and a compari- 
son of the patients who have been there 
already some time with their superb 
appearance of health, their color, their 
nourishment, their cheerfulness, with 
the new patients recently come in with 
their sad, sick faces, their bad nutri- 
tion and pallor and their general look 
of bad resistance, is astonishing and I 
would give all I have if I felt I could 
use it in my pulmonary cases as he 
does in his surgical ones. Whether the 
sunlight itself or the mere exposure to 
the fresh cold air or some other factor 
is the chief thing in the results is not 
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yet settled. Certainly at Pearysburg, 
where sun is as often lacking as not, 
the results are excellent and much more 
work must be done on this question 
before it is settled, but there is no fear 
that so powerful a modality will ever 
be abandoned. Further, in the quartz 
light we have an easy means of get- 
ting many of the effects of the sun- 
light indoors if the wind out doors is 
too strong, while, especially in tubercu- 
lous enteritis, it is yielding us results 
such as we never hoped could be pos- 
sible, and which have changed our 
ideas of the prognosis of this terrible 
disease. 


Older probably than any other treat- 
ment, Climate has been relied on in 
pulmonary tuberculosis for endless 
years. Once unduly vaunted and ex- 
pected to work miracles, which it often 
did, the failure to use it with intelligent 
care justified Osler’s wise dictum that 
“care without climate is better than 
climate without care” and this abuse of 
a valuable measure is responsible for 
its today being unduly disregarded. 
However, it has too many centuries of 
good clinical results to its credit to need 
to apologize for itself; foolishly over- 
praised and blindly trusted in the past 
it is paying for this by the underpraise 
and distrust of many today, but it re- 
mains, when wisely chosen and well ap- 
plied, one of our very best aids in re- 
storing that deficient tissue resistance 
of the tuberculous patient which is the 
chief aim of all treatment and after 
watching its effects for many years in 
many patients, and, best of all, after 
actually feeling it in myself, I am sure 
that self interest is not clouding my 
judgment when I assert that so valu- 
able a means of restoring the fighting 
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power of the body depleted by the 
toxins of the tubercle bacillus, will 
never be abandoned, though we shall 
doubtless go through recurrent eras of 
scepticism and over-enthusiasm on the 
subject. I cannot reject the evidence 
that I have collected through long years 
which proves to me that, granted prop- 
er conditions, our results in the treat- 
ment of pulmonary tuberculosis can 
be enormously improved and many 
otherwise hopeless cases saved when 
they can add properly applied climatic 
care to their treatment. 

There is another method which is 
essential in the treatment of pulmo- 
nary tuberculosis. I refer to Psycho- 
therapy. Although we doctors fre- 
quently neglect the psychology of our 
patients we all of us recognize its im- 
portance. The patient is not merely a 
body to be treated but a mind and soul, 
to be rebuilt and fortified, and whose 
condition deeply influences the body; 
indeed the patient’s mentality often 
dominates the whole case. However, 
I think this is so well understood by 
the profession that it is enough to men- 
tion it, even though I may return to it 
later. 


Of all the elements in the treat- 
ment of tuberculosis which I have thus 
briefly mentioned there is one which 
must always take the first place what- 
ever other methods are used in con- 
nection with it. I refer of course to 
the Hygienic and Dietetic treatment 
and out of this method, so clearly laid 
down by its founders, and latterly so 
carefully studied in our sanatoria there 
has slowly evolved the central idea of 
Rest as the most important feature in 
the treatment of this disease. We have, 
as I have shown you, other invaluable 























methods which will never be given up 
but, whatever their value, rest, at least 
in the beginning, and often during a 
large part of the treatment, is the most 
essential of them all, and though its 
application may undergo certain modi- 
fications it will always be our chief re- 
liance, even if a specific should be dis- 
covered. The development of the use 
of rest dates back to Detweiler’s work 
at Falkenstein and its general adop- 
tion has been due to the spread of san- 
atoria, for they were the laboratories 
where the hygienic and dietetic treat- 
ment could be applied, studied, tested 
and developed. Here daily clinical ex- 
perience taught the profession what 
wonderful cures could at times be 
wrought in desperate cases by strict 
bed rest, hence they began to use it 
more and more, first tentatively, then 
enthusiastically and today not a few 
excessively, so that we no longer need 
to urge its use but rather to warn 
against its possible abuse. We doctors 
are prone to go to extremes with every 
new treatment and it is natural that 
some have pushed it too far, but while 
there are many real dangers in the 
abuse of rest they are not as great as 
the dangers of the abuse of exercise 
which was once so common. The case 
which has been kept at bed rest for 
years suffers in his morale, in his out- 
look on life, his ego becomes exagger- 
ated and often his future usefulness is 
seriously impaired, if not ruined, and 
he is made into a useless hypochondri- 
ac. These are bad things and an in- 
dictment of the doctor who allows 
them, but exercise in a patient with ac- 
tive trouble, with or without tempera- 
ture, may cause an activation or a dis- 
semination whose results on his health 
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and even life can be disastrous; hence 
in every case, unless indeed it be the 
most incipient, there is a time for more 


Later there 


comes a time when exercise must be 


or less complete rest. 


begun and increased and it takes skill 
and experience to know when this 
time is, indeed it takes far more skill 
to use exercise rightly and wisely than 
to put a patient to bed and keep him 
there. Moreover when you put him 
to bed it takes much knowledge of hu- 
man nature and psychotherapy to keep 
his mental attitude sane and healthy. 
Thus the crux of the situation is the 
proper use of those two things, rest 
and exercise, and long ago Brown of 
Saranac excellently stated the safe rule 
when he said, “Exercise short of the 
point of fatigue,” and more recently 
Krause in his booklet “Rest” has put 
the whole matter excellently in the fol- 
lowing words, “Always keeping below 
the point of fatigue is all there is to 
this matter of rest in the therapy of 
tuberculosis; all other methods ever 
advocated in its treatment will not be- 
gin to counterbalance the violation of 
this single rule of rest and exercise; 
never become tired, or if tired, rest un- 
til completely refreshed.” 


This is not the place to go into the 
details of the rest treatment but I 
would only say that in deciding when 
to use bed rest and how long to con- 
tinue it and how absolute to make it, 
when to graduate the patient to a prop- 
er reclining chair, when to begin exer- 
cise and how to increase it, we should 
not, as is too often the tendency, use 
temperature as our chief guide. Temp- 
erature, pulse, cough, expectoration, 
mental attitude, condition, 
physical signs and X-ray plates must 
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all be taken into careful consideration. 
Some afebrile cases with good symp- 
toms will yet show signs of too much 
activity in the lungs or shadows of an 
exudative process on the plates and will 
need prolonged rest till these show dis- 
tinct tendency to clear up, however 
good the patient’s apparent condition. 
Other even slightly febrile patients 
with physical signs of a slight activity 
and with shadows of a productive, 
fibrotic process may safely be got- 
ten up in a recliner and, if under 
close observation everything goes well, 
they can be begun on from one to five 
minutes’ walks with safety and with 
excellent effects on their psyche and 
general well being. The mental quiet 
which properly conducted bed rest 
can give, is often more important than 
the physical; and high-strung, nervous 
patients are often better on a porch by 
themselves with no visitors, whereas 
most patients do better with porch 
mates and are benefited by moderate 
company. We are striving to restore 
our patients to health, happiness and 
utility and a normal frame of mind and 
it takes close study on the doctor’s part 
and that individualization which is 
often spoken of but not sufficiently 
used to fit the cure to each patient’s 
needs. 

I have very briefly reviewed the evo- 
lution of the chief measures used in 
the treatment of pulmonary tuberculo- 
sis since the time of Laennec and more 
especially during the last forty years, 
and as I look over the ground I realize 
that despite the very many remedies 
that have been advocated from time to 
time, those that have been sufficiently 
tried and tested, and have won a per- 
manent place, are few. As I have said, 


the most important feature of our 
therapy is the Hygienic and Dietetic 
treatment, out of which has developed 
the central feature of our modern prac- 
tice, Rest. Closely allied to this, as 
producing local rest, come Artificial 
Pneumothorax and Pulmonary Sur- 
gery, in selected cases. Further, Cli- 
mate has an assured place as the best 
restorer of the patient’s resisting pow- 
er. Finally, Psychotherapy, while it 
too often does not have the attention 
from physicians which it deserves, is 
a most important agent which, prop- 
erly used is powerful for good. Helio- 
therapy, while invaluable in intestinal 
and surgical tuberculosis, has not yet 
won an assured place in pulmonary 
trouble. 


At present then, these are our reli- 
ance and, few as they are, the results 
they yield are remarkable in a large 
percent of our cases, but there are still 
too many patients, even among those 
discovered early, and especially among 
those who come to us late, who are be- 
yond our power to aid and our treat- 
ment must evolve much further if we 
are to be able to cure them, and I be- 
lieve that it is towards the development 
of a remedy based on immunological 
work to build up the resisting power 
of the cell that we must labor. Our 
experience with tuberculin has dis- 
couraged us, but in the womb of time 
lies, I believe, the perfect specific 
which will some day be discovered and 
which will make the cell unconquerable 
by the germ and we must rely upon 
our research workers, who are now so 
many, to find it for us. 


Meanwhile let us not forget that 
the measures at present at our disposal, 
































Modern Treatment of Pulmonary Tuberculosis 


wisely applied, are daily giving brilliant 
results. 

The longer I treat this disease, the 
more I realize that these two factors, 
constitutional resisting power, which 
we have as yet no scientific means of 
measuring, but which the physician 
with experience and judgment can 
fairly estimate, and moral resisting 
power which the wise and human doc- 
tor well knows how to develop, if it be 
lacking, are the important factors. 


Let the doctor keep this ever before 
his mind, for as long as he has faith in 
the possibility of cure he can give hope 
and fighting power to his patient if the 
patient is half a man and by such psy- 
chotherapy he can accomplish miracles. 


Would that some scientific investi- 
gator might find the measure of the vi- 
tal resistance in any case and show us 
how to develop it. That finally we 
shall solve this riddle I doubt not. 
Meanwhile it is in the power of any 
doctor who takes a live interest in his 
patient and regards him as a human 
being and knows how to discover the 
secrets of his heart, to bring to him 
aid in his fight such as rest or surgery 
or climate alone cannot give. Fill our 
patient’s heart with hope and we dou- 
ble the fighting force of every cell in 
his body. Teach him to smile and we 
wake up a sunlight in his heart which 
is the best heliotherapy. Rouse his 
will power to co-operate with us and 
our task at once becomes easier. What 
would the results of our sanatoria be 
if we could banish the many pitiful 
and usually concealed anxieties and 
troubles which are too often gnawing 
at our patients’ hearts and holding 
them back, and lessening their fight- 
ing force. 
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What discoveries the future 
bring to us we cannot know, but while 
we are far from having attained the 
control over tuberculosis of which we 
dream, the results of the modern treat- 
ment which I have outlined to you are 
so good that, granted an early diag- 
nosis and that fundamental resisting 
power which the majority of our pa- 
tients have, there is no excuse for pes- 
simism in our attitude save in the mi- 
nority of cases. The hygienist by his 
prophylaxis is cutting down its inci- 
dence and improving the constitutions 
of those who may fall its victims. The 
general diagnostician is infinitely more 
capable of discovering its early mani- 
festations than the very best man in 
our profession was thirty years ago, 
and the therapeutist, having thoroughly 
mastered the few but powerful meas- 
ures at his disposal, is returning more 
and more well trained, dependable pa- 
tients to a normal, useful life. 


may 


Therefore, in closing, my last word 
is one of hope and of encouragement. 
Even did we not expect, as we cer- 
tainly may, any further additions to 
our knowledge, such as we received 
from Brehmer and Forlanini, the pro- 
fession is learning better and better 
how to fight this plague. Preventive 
medicine is achieving results hitherto 
supposed to be unattainable. The con- 
stitutions of our people are being 
raised to a higher level by better condi- 
tions of living. Eager research workers 
are delving into the secrets of nature 
and I feel very sure that the problem 
of the cure of tuberculosis will at last 
be added to the long list of the prob- 
lems of those other diseases which, in 
this wonderful century, the intellect of 
man has solved to the blessing of the 


race, 
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all be taken into careful consideration. 
Some afebrile cases with good symp- 
toms will yet show signs of too much 
activity in the lungs or shadows of an 
exudative process on the plates and will 
need prolonged rest till these show dis- 
tinct tendency to clear up, however 
good the patient’s apparent condition. 
Other even slightly febrile patients 
with physical signs of a slight activity 
and with shadows of a productive, 
fibrotic process may safely be got- 
ten up in a recliner and, if under 
close observation everything goes well, 
they can be begun on from one to five 
minutes’ walks with safety and with 
excellent effects on their psyche and 
general well being. The mental quiet 
which properly conducted bed rest 
can give, is often more important than 
the physical; and high-strung, nervous 
patients are often better on a porch by 
themselves with no visitors, whereas 
most patients do better with porch 
mates and are benefited by moderate 
company. We are striving to restore 
our patients to health, happiness and 
utility and a normal frame of mind and 
it takes close study on the doctor’s part 
and that individualization which is 
often spoken of but not sufficiently 
used to fit the cure to each patient’s 
needs. 

I have very briefly reviewed the evo- 
lution of the chief measures used in 
the treatmen* of pulmonary tuberculo- 
sis since the time of Laennec and more 
especially during the last forty years, 
and as I look over the ground I realize 
that despite the very many remedies 
that have been advocated from time to 
time, those that have been sufficiently 
tried and tested, and have won a per- 
manent place, are few. As I have said, 


the most important feature of our 
therapy is the Hygienic and Dietetic 
treatment, out of which has developed 
the central feature of our modern prac- 
tice, Rest. Closely allied to this, as 
producing local rest, come Artificial 
Pneumothorax and Pulmonary Sur- 
gery, in selected cases. Further, Cli- 
mate has an assured place as the best 
restorer of the patient’s resisting pow- 
er. Finally, Psychotherapy, while it 
too often does not have the attention 
from physicians which it deserves, is 
a most important agent which, prop- 
erly used is powerful for good. Helio- 
therapy, while invaluable in intestinal 
and surgical tuberculosis, has not yet 
won an assured place in pulmonary 
trouble. 


At present then, these are our reli- 
ance and, few as they are, the results 
they yield are remarkable in a large 
percent of our cases, but there are still 
too many patients, even among those 
discovered early, and especially among 
those who come to us late, who are be- 
yond our power to aid and our treat- 
ment must evolve much further if we 
are to be able to cure them, and I be- 
lieve that it is towards the development 
of a remedy based on immunological 
work to build up the resisting power 
of the cell that we must labor. Our 
experience with tuberculin has dis- 
couraged us, but in the womb of time 
lies, I believe, the perfect specific 
which will some day be discovered and 
which will make the cell unconquerable 
by the germ and we must rely upon 
our research workers, who are now so 
many, to find it for us. 


Meanwhile let us not forget that 
the measures at present at our disposal, 
































Modern Treatment of Pulmonary Tuberculosis 


wisely applied, are daily giving brilliant 
results. 

The longer I treat this disease, the 
more I realize that these two factors, 
constitutional resisting power, which 
we have as yet no scientific means of 
measuring, but which the physician 
with experience and judgment can 
fairly estimate, and moral resisting 
power which the wise and human doc- 
tor well knows how to develop, if it be 
lacking, are the important factors. 


Let the doctor keep this ever before 
his mind, for as long as he has faith in 
the possibility of cure he can give hope 
and fighting power to his patient if the 
patient is half a man and by such psy- 
chotherapy he can accomplish miracles. 


Would that some scientific investi- 
gator might find the measure of the vi- 
tal resistance in any case and show us 
how to develop it. That finally we 
shall solve this riddle I doubt not. 
Meanwhile it is in the power of any 
doctor who takes a live interest in his 
patient and regards him as a human 
being and knows how to discover the 
secrets of his heart, to bring to him 
aid in his fight such as rest or surgery 
or climate alone cannot give. Fill our 
patient’s heart with hope and we dou- 
ble the fighting force of every cell in 
his body. Teach him to smile and we 
wake up a sunlight in his heart which 
is the best heliotherapy. Rouse his 
will power to co-operate with us and 
our task at once becomes easier. What 
would the results of our sanatoria be 
if we could banish the many pitiful 
and usually concealed anxieties and 
troubles which are too often gnawing 
at our patients’ hearts and holding 
them back, and lessening their fight- 
ing force. 
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What discoveries the future 
bring to us we cannot know, but while 
we are far from having attained the 
control over tuberculosis of which we 
dream, the results of the modern treat- 
ment which I have outlined to you are 
so good that, granted an early diag- 
nosis and that fundamental resisting 
power which the majority of our pa- 
tients have, there is no excuse for pes- 
simism in our attitude save in the mi- 
nority of cases. The hygienist by his 
prophylaxis is cutting down its inci- 
dence and improving the constitutions 
of those who may fall its victims. The 
general diagnostician is infinitely more 
capable of discovering its early mani- 
festations than the very best man in 
our profession was thirty years ago, 
and the therapeutist, having thoroughly 
mastered the few but powerful meas- 
ures at his disposal, is returning more 
and more well trained, dependable pa- 
tients to a normal, useful life. 


may 


Therefore, in closing, my last word 
is one of hope and of encouragement. 
Even did we not expect, as we cer- 
tainly may, any further additions to 
our knowledge, such as we received 
from Brehmer and Forlanini, the pro- 
fession is learning better and better 
how to fight this plague. Preventive 
medicine is achieving results hitherto 
supposed to be unattainable. The con- 
stitutions of our people are being 
raised to a higher level by better condi- 
tions of living. Eager research workers 
are delving into the secrets of nature 
and I feel very sure that the problem 
of the cure of tuberculosis will at last 
be added to the long list of the prob- 
lems of those other diseases which, in 
this wonderful century, the intellect of 
man has solved to the blessing of the 


race, 




















Rheumatic Fever* 
By James Craic SMALL, M.D., Philadelphia. 


Part I, 


species of streptococcus isolated 

from cultures of the blood and of 
the pharyngeal exudate in cases of 
rheumatic fever, under the name Strep- 
tococcus cardioarthritidis.: This strep- 
tococcus does not produce any obvious 
change in the media adjacent to its 
colony where grown on the surface of 
agar medium containing blood. It fer- 
ments inulin—an unusual property for 
a streptococcus—and new strains may 
readily be identified by agglutination 
with a monovalent immune serum. 

This microorganism is found regu- 
larly in throat cultures of patients with 
rheumatic fever or chorea, and we 
have isolated it in three instances from 
the blood of patients with rheumatic 
fever. It is not confined to a limited 
geographical area. Cultures have been 
received from England, and others 
identified in Bierut, Syria. 

Inoculated into animals, it produces 
lesions of the myocardium, pericar- 
dium, and cardiac valves; in the joints, 
their bursae or within the tendon 
sheaths; and in the central nervous 
system. These lesions resemble those 
found in rheumatic fever. They have 
been observed in rabbits and in horses. 

Agglutinins in the patient’s blood 


I: January, 1927, I described a new 


*Read before the American College of 
Physicians, March 7, 1928, New Orleans, La. 


Streptococcus cardioarthritides in Rheumatic Fever 


serum in chorea, and acute rheumatic 
fever have been demonstrated, the titer 
is low early in the first attack and rises 
during convalescence, but declines 
again soon after recovery. 

Opsonins for this streptococcus are 
low in amount in the patient’s serum 
during the acute stage of the disease. 
They rise during the favorable course 
of the disease, regardless of the mode 
of treatment, and persist at a high level 
during convalescence and following re- 
covery. In fatal cases low titers have 
been found. 

The action of the anti-serum of 
Streptococcus cardioarthritidis has been 
observed in 251 patients, 121 of whom 
were treated in the special rheumatic 
fever wards of the Philadelphia Gen- 
eral Hospital. Prompt beneficial ef- 
fects follow its use in chorea, and in 
acute rheumatic fever. These occur 
with regularity and have been observ- 
ed in the acute arthritis, the endocar- 
ditis, the myocarditis, the pericarditis, 
the pleuritis, the pneumonitis, and the 
subcutaneous nodules of rheumatic 
fever. In chorea, the purposeless 
twitchings subside promptly and usual- 
ly disappear within a week after the 
injection of the serum. 

The protection conferred by the an- 
ti-serum probably lasts from four to 
five weeks as judged by the few re- 
lapses which occurred early in the 
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Rheumatic Fever 


work. This is in accord with the length 
of the period of passive immunity con- 
ferred by other therapeutic anti-sera. 
To prevent such relapses it is neces- 
sary to begin active immunization with 
the vaccine, soon after the administra- 
tion of the anti-serum. 

Individuals with deep seated rheu- 
matic infections are extremely suscep- 
tible to small doses of the vaccine of 
Streptococcus cardioarthriditis injected 
subcutaneously. They react with ex- 
acerbations of the joint symptoms ac- 
companied by febrile reactions, ano- 
rexia, loss of weight, abdominal dis- 
tress, tympanites, nausea, vomiting, 
precordial pain, cardiac irregularities, 
muscular twitchings, emotional insta- 
bility, wakefulness, an increase in leuk- 
ocytes, and a depression of the opson- 
ic index. Not all of these arise in a 
particular patient, those appearing de- 
pending on the severity of the reaction 


Part IT. 
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and on the prominent existing rheu- 
matic lesions. Convalescent cases of 
acute rheumatic fever have suffered 
sharp relapses following unduly large 
doses of this vaccine. These reactions 
appear to be controlled by the admin- 
istration of salicylates in adequate dos- 
age. Conversely properly regulated 
dosage of this vaccine in suitably chos- 
en cases of subacute rheumatic affec- 
tions renders them free from persistent 
symptoms. This improvement is at- 
tended by an increased tolerance for 
the vaccine. 

Local areas of erythema arise from 
intradermal injections of the vaccine, 
or of soluble products of the micro- 
organisms, but these are inconstant and 
do not furnish a true index of the 
patient’s susceptibility to these prod- 
ucts since systemic reactions may arise 
from an injection which gives no local 
reaction. 


The Present Development of the Bilologic Products of Streptococcus 


Cardioarthritidis and their Application in the Treatment of Rheumatic Fever. 


The anti-serum of Streptococcus 
cardioarthritidis is being prepared 
both in horses, and in cattle. The bo- 
vine and equine anti-sera appear to 
be equally effective in the treatment of 
patients. They have been either mono- 
valent or bivalent, being prepared from 
one or the other, or from both of the 
two strains first isolated in blood cul- 
tures. One of these strains ferments 
lactose. The other does not—never- 
theless their monovalent anti-sera act 
interchangeably when applied in pa- 
tients. 

Bovine anti-serum has an advantage 
over equine in that it produces very 
mild symptoms of serum sickness. It 
is the exception to have troublesome 


urticaria following the use of bovine 
serum, while febrile reactions and ar- 
thralgia are rarely observed. It is im- 
portant to avoid severe serum sickness 
in the treatment of rheumatic fever, 
since the arthralgia attending it may 
be confused with a relapse of the arth- 
ritis of the rheumatic fever. 

The different lots of anti-serum 
tested during the course of the devel- 
opment of this product have had to 
be used in 
c.c. to 200 c.c. in bringing about com- 
parable clinical responses. The anti- 
serum (equine) has been concentrated 
by the globulin precipitation method. 
This product is required in dosage of 
from 10 to 20 c.c depending on the 


amounts varying from 25 
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severity of the case. The concentrated 
bovine anti-serum is in process of prep- 
aration. 

In the application of the anti-serum 
in the treatment of the patient, two 
contingencies must be guarded against. 
These are hypersensitiveness to the 
serum of the species employed in its 
preparation and local reactions of a 
specific nature arising from the local 
inflammatory reaction of immunity up- 
on union of antigen and antibody in 
the diseased tissues. The former may 
be determined by intradermal skin tests, 
the latter can be avoided by the broken 
dose method of administering the anti- 
serum and by injecting it subcutane- 
ously or intramuscularly. Not more 
than 5 c.c. of the concentrated anti- 
serum should be injected as the first 
treatment. This is followed by another 
5 c.c. after 8 to 12 hours and if more 
is mecessary 5 to 10 c.c. may be inject- 
ed after another 18 to 24 hours. 

The vaccine of Streptococcus cardio- 
arthritidis is more difficult to apply 
clinically, due to the ever present dan- 
ger of over dosage, and to the appear- 
ance of delayed general reactions 
which may reach their height at from 
10 to 14 days after an injection of the 
vaccine. 

To eliminate this secondary reaction 
the use of the vaccine has been discon- 
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tinued in favor of soluble products of 
the micro-organisms. This latter has 
been designated, soluble antigen. It 
acts in a manner similar to the vaccine 
in building active immunity. It is a 
normal saline extract of the bacteria 
and is used in two dilutions—a I :10,000 
and a 1:1000 dilution. The initial dose 
of the 1:10,000 dilution is not greater 
than 0.1 c.c. subcutaneously. The 
1:1000 dilution is reserved for follow- 
up treatment after a course of the 
more dilute product, or it may on oc- 
casion be used in patients who have re- 
cently received adequate amounts of 
the anti-serum. 


The dosage of soluble antigen should 
be regulated so that an injection will 
not excite severe local reactions last- 
ing five days or more; so that no fe- 
brile reactions occur; so that a persis- 
tent acceleration of pulse is avoided; 
and so that the patient does not lose 
body weight while under treatment. 


Patients with chronic rheumatism 
are found in the chronic arthritis group 
and may be identified by the subcutane- 
ous injection of 0.05, or 0.1 c.c. of the 
1:1000, soluble antigen. Patients with 
chronic rheumatism will show marked 
general and focal symptoms following 
such an injection. This procedure 
constitutes a safe diagnostic test. 














Tularemia (Francis’ Disease )*tT 


A Clinical and Pathological Study of Forty-Eight Non-Fatal Cases and One 
Rapidly Fatal Case, with Autopsy, Occurring in Dayton, Ohio. 


WALTER M. Simpson, M.S., M.D., F.A.C.P., Dayton, Ohio. 


HE history of tularemia makes 

fascinating study. It is, in every 

respect, “the first American dis- 
ease.” The physicians of this country 
should be thrilled by the thought that 
not only was this disease discovered by 
American investigators, but also be- 
cause its specific etiologic agent, the de- 
termination of its modes of transmis- 
sion from animal to animal and from 
animal to man, the descriptions of its 
clinical manifestations and its pathol- 
ogy and bacteriology, were made known 
by American workers. And leading all, 
as the guiding spirit which has made 
this accomplishment possible, is Ed- 
ward Francis, of the United States 
Public Health Service. No greater 
tribute could be paid to the officers of 
this Service than Vaughan’s statement 
(1) that tularemia is “a disease dis- 
covered by the United States Public 
Health Service.” No less than twenty- 
five contributions, concerned directly 
with this disease, have appeared in the 
Public Health Reports. 


During the summer of 1907, Mar- 
tin, an ophthalmic surgeon of Ari- 
zona, had observed five human cases 


*Presented, in part, before the Annual 
Clinical Session of the American College of 
Physicians, New Orleans, March 7, 1928. 

+From the Pathological Laboratories of 
the Miami Valley Hospital, Dayton, Ohio. 


of a disease which he _ attributed 
to an infection resulting from the skin- 
ning and dressing of wild rabbits. In 
three of these, the primary localiza- 
tion was in the eye. In 1925, Dr. Fred- 
erick G. Novy, Professor of Bacteri- 
ology at the University of Michigan, 
found in his files a letter from Martin, 
dated September 19, 1907. Dr. Novy 
marked the letter “tularemia” and sent 
it to Dr. Francis. It stands as the first 
description of cases of tularemia in the 
human : 
Phoenix, Territory 
of Arizona, 
September 19, 1907. 
Dr. Frederick G. Novy, 
Ann Arbor, Michigan. 
Dear Doctor : 

There have been during the sum- 
mer several individuals in this locality 
who have suffered from an infection 
as a result of skinning and dressing 
wild rabbits. They were of the so- 
called “jack” variety. Three of these 
persons have had their primary lesions 
in or about the eye. Small abscesses 
formed in the lids and on the bulbar 
conjunctiva as well. In one case the 
cornea was involved, the preauricular 
gland being involved, as well as the 
anterior cervical and the submaxillary. 
At the onset there were chills, profuse 
sweating and an elevation of temper- 
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ature of from two to five degrees, with 
rapid pulse, lasting several days. The 
glands suppurated and all were evac- 
uated. In one case a nodular condi- 
tion of the lids still remains. There 
were no deaths; in fact, the illness was 
not profound. In one instance the in- 
fection took place in the foot, and 
others in the hands, etc., the adjacent 
lymphatics, of course, being involved. 
Yours very truly, 


Ancil Martin, M.D. 


Francis found anti-tularense agglu- 
tinins still present in one of Dr. Mar- 
tin’s cases eighteen years after the 
original infection. 

In 1910, Pearse, (2) of Brigham 
City, Utah, described nine cases of a 
disease of man which was for several 
years popularly known as “deer fly 
fever.” To Pearse, then, should go 
the credit for having first described 
the clinical manifestations of the dis- 
ease which was called tularemia by 
Francis nine years later. All of Pearse’s 
cases followed horse-fly bites on some 
exposed part of the body, and all oc- 
curred during the month of August. 
There was one fatality among the cases 
described by Pearse. 

McCoy and Chapin (3), of the 
Public Health Service, had, in IgII, 
isolated the specific organism from 
ground squirrels (Citellus beecheyt) 
dead or dying of a “plague-like” epi- 
zootic in Tulare county, California. 
They gave to the organism the name 
Bacterium tularense, after the county in 
which their discovery was made. 

In 1914, Vail (4), of Cincinnati, 
described a case of Bacterium tularense 
infection of the eye. In rgr5 and in 
1917, respectively, Sattler (5) and 
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Lamb (6), likewise of Cincinnati, de- 
scribed cases of “conjunctivitis tular- 
ensis.” In each instance there was a 
definite history of the patient having 
dressed rabbits, and the primary lesion 
in each instance was on the conjunc- 
tiva. In all three of these eye cases, 
Bacterium tularense was isolated by 
Wherry and Lamb (7). Vail’s case, 
therefore, is the first instance on rec- 
ord in which the disease was diagnosed 
bactertologically. Wherry and Lamb 
later (8) isolated Bacterium tularense 
from two wild cottontail rabbits found 
dead in southern Indiana near the resi- 
dence of the patient whose disease was 
described in Sattler’s paper. 


It was Francis who discovered the 
unity of the “plague-like disease of 
rodents” described by McCoy and 
Chapin and “deer fly fever,” the very 
severe infectious disease of man de- 
scribed by Pearse. In 1919, Francis 
(9) established a field laboratory at 
Delta, Utah, in order to investigate 
the disease then called “deer fly fever.” 
He isolated Bacterium tularense from 
seven human individuals, one of whom 
had become fatally ill and all having 
been bitten by the deer fly, Chrysops 
discalis, commonly found on horses. 
He isolated the same organism from 
seventeen wild jack rabbits, shot 
or found dead, and from. one 
ground squirrel. To this new disease 
of man he gave the descriptive name 
tularemia (10). During this investiga- 
tion, Francis, as well as Mayne, who 
worked with him in his field labora- 
tory, acquired the disease. After they 
had recovered from the severe illness, 
Francis turned their misfortune to 
good account by demonstrating in their 
own blood anti-tularense agglutinins. 





























Tularemia (Francis’ Disease) 


Francis then demonstrated that the dis- 
ease could be transmitted among labor- 
atory animals by the deer fly, Chry- 
sops discalis (11). 


“Rabbit Fever” Wen 
-Market men have known of this dis- 


Among Market 


ease, as “rabbit fever,” for at least 25 


years. The writer has talked with 6 


market men who have known of the 
disease for at least this period of years. 
One Dayton wholesale poultry dealer 
has been dealing in rabbits for twen- 
ty-one years. In 1908 he acquired tu- 
told at that time by 


St. Louis that he 


laremia and was 
a wholesaler from 
had known of several similar cases in 
Missouri which had occurred during 
the 5-year period prior to the onset of 
the Dayton dealer’s illness. After 19 
years and 4 months anti-tularense ag- 
glutinins still persist in relatively high 
titre (1:160) in the blood of the Day- 
ton market man. This case, and that 
reported by Dr. Ancil Martin, consti- 
The 


the 


tute the oldest cases on record. 
Dayton case is the oldest case in 
eastern United States. 

Thompson (12), of Washington, D. 
C., recognized the first case of tular- 
United 
market had 
rabbits during November and Decem- 


emia in eastern States, in a 


man who dressed wild 


ber of 1921. Thompson was told by 
his patient that he had “rabbit fever” 
and that “rabbit fever’ had long been 
known among market men. Francis 
(13) 


larense from 7 of 914 rabbit livers col- 


isolated virulent Pacterium tu- 


lected in a Washington, D. C. market 
in January, 1923. He also isolated the 
organism from the rabbit livers gath- 
ered at the same market in December, 


Twenty- 


1924, and December, 1925. 
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two human cases of tularemia have 


been traced to contact with rabbits sold 
in this one market. 
Ohara’s Disease and 


Tularemia 


Identity of 


Francis and Moore (14) thorough- 


ly investigated a report by Hachiro 
Ohara: 


Disease Transmitted by Wild Rabbits: 


“Concerning an Acute Febrile 


a Preliminary Report” which appeared 
in Jikken Iho, a Japanese journal, in 
March of After 


Ohara’s epidemiologic, clinical, bacteri- 


1925. reviewing 
ologic, pathologic, and experimental ob- 
servat ons, Francis was led to believe 
that tularemia 
March 12, 


hara’s disease and 


identical. Between 


1925 and 


were 
July 10, 1925, four articles 
describing this disease appeared in Jap- 
anese medical journals, but in these no 
reference was made to tularemia. Two 
of the Japanese investigators acquired 
the disease while performing necropsies 
of infected laboratory animals. Here 
we have another example of the almost 
inevitable occurrence of the infection 
among liboratory workers engaged in 
investigacing this disease. Francis and 
Moore requested of Ohara sera from 
the recovered human cases for agglu- 
tination tests and fresh human lymph 
glands for isolation of the organism. 
These were promptly provided and 
gave complete serological and bacterio- 
logical proof of the identical nature of 
the disease in Japan, and tularemia. 
ne interesting incident in the work 
of Ohara is the transmission of the dis- 
ease to a human volunteer. Ohara’s 
wife cheerfully volunteered to be in- 
oculated in order to help prove the sci- 


entific convictions of her husband. The 
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Tularemia (Francis’ Disease) 


heart’s bluod and tissue-fluid of a rab- 


bit which had been found dead in a 


district where numerous human cases 


of this disease had developed, were 


lightly rubbed into the back of 


Madame QOhara’s left hand, on 
Twenty minutes later, 


Janu- 
ary 20, 
the adherent material was washed off 


1925. 
with soap and water. Two days later, 
Madame Ohara complained of a mild 
left 


headache and tenderness in the 


axilla. On January 24, the tempera 
ture rose to 37.4°C. and she com 
plained of general malaise; one of the 
left axillary lymphnodes became en- 
larved to the size of a soy bean and 
The 


next day she complained of chilliness, 


the patient was confined to bed. 


articular pains, headache, a_ general 
feeling of languor, constipation, and 
numbness of the extremities. On the 
next day an anillary lymphnode 
reached the size of the end of the in- 
dex finger and became very tender, 
and the inguinal glands became swollen 
and slightly tender. The fever reached 
its maximum of 39.8°C. on January 
26. On February 7, two axillary nodes 
the size of a pigeon’s egg, and several 
smaller glands were removed at opera- 
tion; the two large glands had sup- 


purated. Histolog’e examination of 
these elands showed round cell infil- 
tration, dilatat‘on of the blood ‘vessels, 
extravasation of blood, small abscesses, 
caseation and giant cells. Eight months 
after the onset of this illness, Francis 


of Madame 


. 8 
Racterium tular 


found that the serum 
Ohara agglutinated 


ese. 


Mode of Transmission 
In 1924, Parker and Spencer, (15) 


United States Public Health 


of the 
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Service, while engaged in investiga- 
tions on Rocky Mountain spotted fever 
in the Bitterroot Valley of Montana, 
recognized that the common wood tick 


of that region, Dermacentor andersoni, 


was a host and transmitter of tular- 
emia. They had been led to suspect 
that this tick was a “carrier” of the 
disease two years before this, when 


they found typical gross lesions of tu- 
laremia in guinea pigs into which ticks 
had been injected as a routine test for 
the presence of the virus of Rocky 
Mountain spotted fever. In May, 1923, 
] 


they isolated Bacterium tularense from 
guinea pigs inoculated with adult wood 
from the vegetation in 
They 


found the infective agent to be present 


ticks collected 


the Bitterroot valley. likewise 


in ticks collected from horses, moun 


tain goats, wood chucks, mountain rats 
and Columbian ground squirrels. They 
transmitted the infection to rodents by 
the wood tick, Dermacentor andersonti, 
and by the rabbit tick, Haemaphysalis 
leporis-palustris. Furthermore, 


( } 


they 
(16) demonstrated hereditary trans- 
mission of the infection by female ticks 


(Dermacentor 


s trom generation to genera 


andersont ) through 


their egg 


tion They found that tularemia ex- 


isted in the snowshoe rabbit and jack 
rabbit of Montana. They (17) showed 
that 7 of the species of Montana rod 


ents, and the coyote (Cants lestes) 


were susceptible to tularemia. 
Finally, they (19) demonstrated the 


presence of anti-fularense agglutinins 


in their own blood and in the blood of 
four other workers in their laboratory. 
of these laboratorians had ac- 
while engaged in 


quire d the disease 


thre instances the 


this work and in 


was infected ticks. 
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In the number of cases of tularemia 
reported, Montana ranks second in the 
Union 
this 


states of the fifty-nine 


confirmed cases. Of number, 
13 are known to be directly due to 
tick bites and in 10 other instances a 
tick bite or contamination by tick tis- 
sues or excreta was the probable cause. 
These ticks constitute a permanent res- 
ervoir of The 
agent, widely distributed throughout 


infection. infective 
their bodies, has been demonstrated in 
the lumen of the gut, in the cells of 
the gut wall, in the Malpighian tu- 
bules, in their circulatory fluid, and 
in their feces. They harbor the infec- 
tion throughout their lives and carry 
it over from winter to winter. They 
constitute ideal transmitters of the in- 
fection. Fortunately, these ticks are 
found in a restricted area in this coun- 
try—principally in Montana and _ the 
nearby states. Likewise the transmis- 
sion of tularemia to man through the 
agency of the horse fly, Chrysops dis- 
calis, occurs in the Northwest, princi- 

Utah and 
Neither the tick nor the horse 


pally in the surrounding 
states. 
fly play an important part in the trans- 
mission of the disease east of the Mis- 
sissippi, although a tick (species unde- 


termined) has caused a few cases in 


Louisiana and Tennessee. 

The vast majority of cases of tu- 
laremia have been caused by contam- 
It is this 


method of transmission which has ob 


ination or self inoculation. 


tained in practically every case east 
of the Mississippi river. Including the 
cases presented in the present paper, 
Ohio has reported 75 proved cases of 
tularemia—more than any other state. 
Most of the cases have occurred in 


who have skinned and 


market 


men, 





Walter M. Simpson 


dressed wild rabbits; in housewives or 


servants who have dressed rabbits fot 
the table; in hunters who have dressed 
rabbits during the hunt; in farmers or 
ranchers who have picked infected 
ticks or flies from their horses or cat- 
tle, or who have cut up jack rabbits 
for fish bait, coyote bait or for feed 
The 


cases which have occurred among lab- 


for domestic animals score of 


oratory workers have resulted from 
handling infected laboratory animals 
or infected ticks. Every case in the 
series reported in this paper occurred 
as a result of self-inoculation. 


here is no evidence at hand which 
that the 


been acquired by 


would indicate disease has 


eating rabbits in- 
fected with tularemia. There is some 
experimental evidence, however, which 
would lead one to the conclusion that 
insufficiently cooked rabbit meat might 
Lake, 


be dangerous as food. Freese, 


and Francis (20) took an experimental 


rabbit dead of tularemia, rolled the 


pieces usually prepared for the table in 
graham flour and fried them in grease 
over a hot gas flame for ten minutes. 
At the end of this time a brown crust 
had developed and the meat gave the 
appearance of being sufficiently cooked. 
The the 


successive layers of muscles appear- 


pieces were then carved, 


ing white and well cooked until 


near the bone some red streaks of in- 
sufficiently cooked muscle surrounded 
The 


muscle was injected into two guinea 


by red juice were seen. red 
pigs and the red juice was injected in- 
to four guinea pigs, all of which died 
acutely with the characteristic lesions 
of tularemia. Bacterium tularense is 


relatively thermolabile. It succumbs in 














Tularemia (Francis’ Disease) 


10 minutes in cultures and in splenic 
to 58°C. 


No disease has ever claimed so many 


tissue when heated to 56 


victims among laboratory workers as 
has tularemia. Fifteen cases have oc- 
laboratorians of the 


Public Health Service. 


curred 
United 
Two cases occurred among the Jap- 


among 
States 
anese investigators. Three cases oc- 
curred among laboratory workers in 
the Lister Institute of Preventive 
Medicine, London, England, after they 
had autopsied animals infected with 
cultures of Bacterium tularense which 
had been sent to the Institute by Fran- 
cis, for inclusion in their National Col- 
lection of Type Cultures (21). To 
from the report of the Great 
Medical 
“Tt was deemed inadvisable 
this 


quote 


Britain Research Council, 
1921-1922: 
to continue the propagation of 
dangerous organism in the National 
Collection.” 


cases occurred in physicians who were 


Most of these laboratory 


thoroughly trained in the handling of 
virulent bacterial cultures. The portal 
of entry of the organism in these cases 
is still a matter of conjecture, since 
most were of the typhoid type, with 
neither primary lesion nor bubo. 

Prior to 1924 but I5 cases of tu- 
With the 


exception of the 12 Japanese cases and 


laremia had been reported. 


the three cases occurring in English 
laboratorians, none has been reported 
outside of the boundaries of the United 
States. Cases have now been reported 
in every state in the Union, 
the New 
Wisconsin 
May 1, 
tic cases have come to the attention of 


except 
England States, Delaware, 
Up to 
1928, reports of 613 authen- 


and Washington. 


This fact has but one 


(22). 


significance, namely, that tularemia is 


Francis 
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an exceedingly common disease and the 


physicians of this country have ac- 
quired the ability to recognize it. 

There is no record of any transmis- 
sion of the disease from man to man 
except in the case reported by Harris 
(23) in which a mother is thought to 
have acquired the disease as a result 
of pricking her thumb while dressing 
the tularemic ulcer of her son, who 
had been bitten by an infected deer 
fly. 

The disease is unquestionably trans- 
mitted from rabbit to rabbit in nature 
through the agency of blood sucking 
lice, flies and ticks. In this way the 
disease is perpetuated. There is no 


record of the disease having been 
found in domestic rabbits raised in rab- 
hitries, although such rabbits are very 


susceptible to experimental inoculation. 
Clinical Manifestations 


Tularemia shows remarkable season- 
al variation east and west of the Mis- 
sissipp! River. In the western states 
the onset of human cases corresponds 
to the season of the greatest activity of 
the wood ticks and deer flys. Derma- 


centor andersoni, the tick most often 
responsible, as intermediate host, for 
the dissemination of the disease in cer- 
tain states shows its greatest activity 
during March, April, May, June, July 
and August, while the deer fly, Chry- 
sops discalis, is at the season of its 
greatest activity from June to Septem- 
ber. Furthermore, the jack rabbits are 
found almost exclusively west of the 
Mississippi river and no laws prohibit 
their destruction. Human cases caused 
by cutting up jack rabbits occur during 
\pril to October. 


the months from 


Kast of the Mississippi the situation 








1014 

is entirely different. Here the inci- 
dence of the disease conforms to those 
months during which the state game 
laws permit the hunting of wild cotton- 
tail rabbits, namely, November, De- 
cember, and January. Every individual 
included in the Dayton series acquired 
This 


fact has considerable diagnostic impor- 


“he infection during November. 


tance. 

As the result of the analysis of over 
500 case reports, four distinct clinical 
types have been recognized : 

1. Ulceroglandular, the most com- 
mon type, in which the primary lesion 
is a papule which develops at the point 
of inoculation, usually the finger or 
hand in cases acquired by direct con- 
tact. The papule rapidly becomes 
painful and swollen and suppurates in 
the center, liberating a necrotic core 
and leaving an ulcer about three- 
eighths of an inch in diameter, with 
reddish elevated periphery, a necrotic 
base, and a sharply punched-out bor- 
der. These patients usually complain, 
within a day after the onset of the ill- 
ness, of tenderness or pain in the re- 
gional lymphnodes draining the site 
of inoculation. On examination these 
glands will be found to be tender and 
enlarged. Only in rare instances are 
glands other than the regional glands 
‘nvolved. It is a peculiar circum- 
that the glandular pain 


quently precedes by about 24 hours 


stance fre- 
any definite reference by the patient 
to any pain or swelling at the site of 
inoculation. The ulcer heals very slow- 
ly and healing is apt to be delayed if 
the primary lesion is incised. In every 
one of our cases in which surgical in- 
cision was done the patients invariably 
There is 


felt worse after the incision. 
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abundant clinical evidence to indicate 
that one should not interfere surgical- 
ly with the primary lesion. Incision is 
usually fruitless because the lesion 1s 
essentially a granuloma and there is 
little or no pus. 

In the majority of our cases, inocu- 
lation occurred as the result of a per- 
forating wound produced by a sharp 
fragment of rabbit bone. The hands 
of market men who have dressed rab- 
bits usually show multiple lacerations 
produced by the sharp edges of brok- 
en ribs and long bones. 

The skin overlying the enlarged and 
painful regional lymphnodes becomes 
reddened and in about one-half of the 
cases the skin becomes thinned and the 
glands drain spontaneously. In the re- 
maining half of the cases the abscess 
does not burrow its way through the 
skin but the glands remain hard and 
rather tender for two to five months 
and ordinarily return slowly to normal 


size. In several of our old cases, firm 


enlarged axillary and_ epitrochlear 
nodes persisted for many years. In 


27 of our cases the axillary mass be- 
came fluctuant and surgical drainage 


The 


better 


was instituted with good results. 
patients invariably felt much 
after the surgical drainage of the sup- 
purating axillary glands. In 4 of our 
cases glands other than the regional 
glands were involved. It is rather diffi- 
cult to determine whether or not the 
enlarged nodes in the axilla of the side 
opposite to the primary lesion were 
not the result of an infection in the 
other hand with no visible primary 
lesion. 

Sporotrichosis-like nodular lymph- 
angitis over the forearm and arm has 


been described in 33 previously re- 
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ported cases and occurred in 6 in- 
stances in our series. In our cases and 
in most of those described in the litera- 
ture these nodules were at first firm 
and freely movable but later suppur- 
ated. 

The period of incubation varies from 
one to five days. In the majority the 
onset occurred on the second, third or 
fourth day after inoculation. The on- 
set is sudden and may occur while the 
patient is asleep or while he is in the 
midst of his work, and is character- 
ized by “grippe-like” symptoms ; severe 
headache, fever, chills and sweats, ach- 
ing pains in the back and extremities, 
vomiting and marked _ prostration. 
Many patients are delirious from two 
to five days. 


2, Oculoglandular 


2. type. 
cases differ from those described above 
in that the primary localization is in 
the conjunctival sac instead of in the 
skin. 


cis, 19 had unilateral involvement of 


Of 22 cases collected by Fran- 


an eye and regional glands, while three 
] 


had simultaneous’ bilateral involve- 


ment of both and the regional 


nodes on both sides, together with en- 


eyes 


largement of the upper cervical lymph- 
nodes. The early manifestations are 
excessive lachrymation, marked irri- 
tation, edema of the lids and surround- 
ing tissues, edema of the ocular con 
junctiva and usually a papule on the 


\t the 


enlargement 


inferior palpebral conjunctiva. 


same time there occurs 
and pain in one or more of the follow- 
ing groups of lymphnodes: preauric- 
ular, parotid, postauricular, submaxil- 
lary, anterior cervical, and in a few 
The 


severe cases the axillary group. 


severe constitutional 


symptoms 


same 


These 
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are present as in the ulceroglandular 
In many ways, the diseases long 
Pari- 


type. 

known to ophthalmologists as 
naud’s conjunctivitis and conjunctivitis 
necroticans infestiosa (24) are clinical- 
ly similar to conjunctivitis tularensis. 
Parinaud’s original descriptions reads 
exactly like the present-day descrip- 
tions of tularemic conjunctivitis. Pari- 
naud originally ascribed the disease to 
from animals” 


“a contagium derived 


and recent ophthalmological text books 


state that the etiologic agent is not 
known (25) 
3. Glandular type. In this type 


there is no visible primary lesion. In 


) of our cases the most careful scru- 


tiny of the fingers and hands revealed 


no grossly visible papule or ulcer. In 
all other respects the disease simulates 


the ulceroglandular type. There is 


abundant clinical and experimental evi- 


dence to show that the organism does 


pass through unbroken skin. 


I ’ 
; 


1. JL yphoid type. In this type there 


is no primary lesion and no regional 


adenopathy. Fever is the outstanding 


symptom It closely simulates ty- 
phoid fever. Most of the cases oc- 
curring among laboratory workers fall 


into this 


eToup. 
\ skin eruption occurs occasionally 
and may appear anywhere on the body 


(26) In one of our cases (J. S.) a 


maculopapular eruption appeared over 


the upper extremities and neck, while 


in another (P. S. J.), a maculopapu- 


lar eruption appeared over the abdo- 


men, thighs and scrotum. In review- 


ing the literature, the writer was struck 


by the number of fatal cases which 


were preceded by a pustular eruption. 


It would appear as though the develop- 
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ment of a pustular eruption carries 
with it grave prognostic significance. 
Most cases are characterized by a 
considerable degree of chronicity. The 
convalescence simulates that following 
severe influenzal infections. Three of 
the Dayton patients worked during 
their entire illness but in each instance 
only because they felt forced to do so 
because of economic demands. Most 
of the patients were strictly confined 
to bed for ten days to three weeks. 
Usually the patient is so weak during 
the second month that he is unable to 
exert himself. Many have gone to 
work during the third month and have 
been forced to quit and rest for another 
month or two. Many of our patients 
have stated that they do not regain 
their strength for over one year. 
The deaths number 23 
(3.7 per cent.). Unuestionably many 
deaths have not been reported. 
dition to the one death reported here- 


recorded 


In ad- 


with the writer has learned of at least 
seven others that have occurred during 
the last ten years in Dayton, which 
were probably due to this disease. In 
November. both 
butchers, were taken violently ill after 


1926. two. brothers. 
having dressed rabbits for several days. 


One brother died three weeks after 
the onset of his illness; the other re- 
covered after a stormy and prolonged 
convalescence. Serum of the surviv- 
ing brother, taken 14 months after the 
onset of his illness, agglutinated Bac- 
terium tularense in relatively high titre 
(1:320). 
1923, three women dressed rabbits at 
the C. market, in Dayton. All three 


became severely ill with “grippe-like” 


During Thanksgiving week, 


symptoms, together with axillary and 


epitrochlear adenitis. One of the wom- 
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en (Mrs. C. H.) died in two weeks. 
Sera of the two surviving women 
(Mrs. M. H., case XLI, and Mrs. W. 
H., case XLII) were found by Dr. 
Francis to agglutinate Bacterium tular- 


ense in all dilutions to 1 :8o. 


Persistence of agglutinins: Agglu- 
tinins are constantly present at some- 
time during the second week of the 
illness. An abrupt rise in the titre 
occurs during the third week, which 
reaches its maximum (1:1280 to 
1:2560) in the fourth to the seventh 
week. 
is usually a slight fall in titre with a 
gradual decline until, at the end of 
the first year, the average titre in one 
I 71306. hand 


During the eighth week there 


series was There is at 
sufficient evidence to permit one to con- 
clude that the agglutinins never en- 
tirely disappear. In one of our cases 
(M. T.), 
(1:160) after 1g years and 4 months, 


A.) after 15 


agglutinins were present 


in another instance (J. H. 


years and 3 months (1:80), in one 
instance (J. C.) after 14 years and 4 
months (1:320), ‘n two other in- 
stances (R. T. and I. F.) after 11 


years and 3 months (both 1:320). The 
to which all 
about 1:40. 


ask 


final agglutinating level 


cases seem to come is 


Questioning individuals might 
whether the annual exposure to infec- 
tion while dressing rabbits might not 
have contributed to the persistence of 
of the agglutinins. The 
against such a view because there are 


evidence 1s 


instances of the same persistence in 
laboratory workers who have not been 
exposed to the infection in the succeed- 
ing years after their original attack. 
In none of our cases of long duration 
been any 


mentioned above has there 


attack simulating tularemia since the 
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original attack, even though ten of 
these men have handled thousands of 
rabbits since that time. Several Day- 
ton market men have stoutly declared 
that they have not handled rabbits since 
they acquired tularemia, and there is 
no essential difference between the ag 
glutination titre in these individuals 
and that of those who have continued 


rabbits. In one 


to handle diseased 


laboratorian (FE. F.) who has autop- 


sied animals infected with tularemia 
continually since the original attack in 
IQgIg, no rise in titre has ever been 


noted. Moreover, in a rabbit which 
has been injected with a culture of 
Bacterium tularense the height of the 
titre is reached about the 14th day, 
when the decline begins. Subsequent 
injections with cultures will not reverse 
the declining trend of that titre (27). 
The experience of all investigators is 
in accord, namely, that one attack of 
tularemia confers permanent immun- 
itv, that agglutinins have never en- 
tirely disappeared from any case, and 
that subsequent exposure to infection 
not tend to elevate a tularense 


ral eS 


titre acquired by the original attack. 
DIAGNOSIS 


It has been aptly said that no one 
can make a diagnosis of a given dis- 
ease unless he has that disease in mind. 
The fact that all but 15 of the 613 
cases which have been reported to date 
have been recognized during the past 
three years indicates that the physi- 
cians of this country have learned t 
the 


+ 


recognize this disease, thanks t 


writings of Francis. The onset symp 
toms closely simulate those of influ- 


enza and many of our cases were pri- 


marily thus diagnosed. The next most 
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common error has been to consider 


the 


coccus infection. 


that disease was due to strepto- 


\ few cases simulate 
typhoid fever. Because of the nodu- 
lar lymphangitis which has developed 
in some cases the diagnosis of sporo- 
trichosis has been made. Due to the 
fact that the agglutinins present in the 
serum in tularemia will occasionally 
ly? 


cross-agglutinate Bacterium melitense 


and Bacterium abortum, serologists 
have confused the disease with undu- 
would seem 


lant (Malta) fever. It 


tularense, Bacterium 


that Bacterium 
melitense and Bacterium abortum show 
a serologic relationship, in the same 
Bacillus typhosus, Bacil- 
A and Bacillus para- 
1 


cr 
iO 


manner that 


ty blr cS PP 2 


The proportionately higher titre 


re closely related sereo 
ically 
reached by tularemia agglutinins leaves 
little doubt as to the diagnosis. On 
the other hand, pathologists have clung 
tenaciously to the histopathological di- 
mosis of tuberculosis because of the 
remarkable sim‘larity in the granu- 
lomatous lesions. 

The history gives the most impor- 
tant clue to the diagnosis. The patient 
usually tells, particularly if questioned 
about it, of having handled wild rab- 
bits or having been bitten by a tick or 
horse-fly. The primary lesion first ex- 
ists as a reddish papule followed by 
a persistent ulcer, or as a primary con- 
followed by con- 


junctivitis, usually 


junctival ulcers. 


\lmost simultaneous- 
ly with the appearance of the primary 
lesion the persistent satellite bubo de- 
velopes, and these local manifestations 
are accompanied by chills and fever, 
sweats, headache, aching sensations in 
the back and extremities and a feeling 


of great pr stration 
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Once the clinical diagnosis has been 
made it is an easy matter to confirm it. 
The simplest and best method is to col- 
lect 4 to 5 cubic centimeters of the 
patient's blood, exactly as one collects 
it for the Wassermann test. Either 
the serum or the whole blood may be 
sent to any laboratory which has on 
Bacterium tular- 


hand the necessary 


ense antigen for agglutination § reac- 


tions. The specimen may be sent di- 
rectly to the Hygienic Laboratory of 
the United States Public Health Serv- 
ice at Washington, or to the state 
health laboratory, if it possesses the 
antigen. Many state health laboratories 
are now equipped to carry out this sim- 
method is 


ple procedure. <A_ second 


the isolation of Pacterium tularense 


from 
blood 


taken as early as the first week from 


guinea pigs inoculated with the 
of the patient or with material 


the primary lesion or from the en- 


larged lymphnodes. Francis has _ re- 
peatedly stated in his publications that 
all attempts to recover the organism 
directly from human tissues on artifi- 
cial culture media have been futile. 
All investigators concerned with the 
bacteriological aspects of this disease 
have emphatically stated that they have 
been unable to recover the organism 
by the direct inoculation of culture 
human material derived 


media with 


from the primary lesion or from the 
The writer suc- 


and H. 


C.) in growing the organism directly 


regional lymphnodes. 


ceeded in two instances (J. S. 


upon culture media from the material 
taken from the walls of the axillary 
abscesses. The organism thus re- 
covered was passed through three 


All died with- 


characteristic 


series of guinea pigs. 


veek with the 


in a 
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gross and microscopic tissue changes 


and the organism was recovered 


from the animal’s blood and tissues 
and again inoculated into other ani- 


mals with similar results. Further- 


more, the organisms agglutinated 
promptly in dilutions up to 1:1280 
when tested with known sera. The 


best growth was obtained upon cystine- 


glucose-peptone-meat infusion agar 


(Francis’ medium) to which 5 pet 


cent human serum had been added. 
Cover glass preparations made di- 
rectly from the pus evacuated at the 
time of surgical drainage are of no use 
in determining the identity of the or- 


ganism. 


Bacterium tularense is a small, non- 
motile, Gram-negative organism, which 
exhibits marked pleomorphism in its 
growth on special culture media. It 
appears as a short rod and as a coccus. 
change 


In a single transfer it may 


from coccoid form to rod form, and 


in many of our cultures rods and 
cocci, together with transition forms, 
were present to the smears stained 


with aniline gentian violet. 


TREATMENT 
There is, as yet, no specific treat- 
ment. The treatment is entirely symp- 


tomatic. Strict confinement to bed is 
the most important part of the treat- 
ment. It is unwise to incise the pri- 
mary lesion and it is unwise to excise, 
enlarged glands 


or even incise, the 


until definite suppuration is present. 
The most important phase of the treat- 
ment is prophylaxis, and this 1s_ best 
accomplished by education of market 


men and the laity in general as to the 











Tularemia (Francis’ Disease) 


dangers of the infection and the man- 
ner in which it is acquired, by urging 
thorough cooking to destroy the in- 
fective agent, and by the warning that 
all individuals who handle wild rabbits 
should wear rubber gloves. 

In view of the fact that the agglutin- 
ins are retained permanently it seems 
quite logical to believe that the disease 
might be arrested in the acute stages 
by the use of immune serum, particu- 
larly that taken from individuals who 
have agglutinated Pacterium tularens 
in high titre. Because of the fact that 


we did not know of any old cases when 


the work we 


we undertook present 
were unable to try this procedure this 


year, but we will be on the sharp look 


out for acute cases during the next 
rabbit season and we will give this 
method of treatment a thorough trial 


Tue Dayton EXPERIENC! 


Fatal Case 
(On the afternoon of the 25th of 
November. 1927, Mr. F. W., a 2: 
old colored dresser of rabbits and 
the | >. ¥. 
Dayton, Ohio, was admitted to the re 


chickens at market, of 


ceiving ward of the Miami Valley Hos 
pital as an emergency case. At this 
time he appeared as a well developed, 
muscular colored man, appearing to be 
about the stated age, acutely ill, de 
lirious, and quite unable to give a cleat 
The 


was obtained from his wife. 


account of his illness. history 


After the onset of the present rabbit 
season, which, in Ohio, begins on No 


vember 15th, the patient dressed sey 


eral hundred rabbits and chickens at 


market. He developed 


the J. O. F 
multiple small 


blisters on his right 
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hand, marked on the dorsum. 


His 


mersion of his 


More 


wife attributed these to the im- 


hands in hot water 


while picking the feathers from chick- 


1 
I 
ens. He continued his work and felt 


perfectly well until one week after he 


first noticed these blisters. On the 


the 22nd of November, 


morning of 
the patient arose at the usual time, but 


complained bitterly ot headache. How- 


ever, he went to work, but about y 


] 


o clock in the morning he felt consider- 


ably worse and was torced to go home 
and take to his bed. On this day it 
was noticed that the glands at the 
right elbow and in the right armpit 


were swollen and tender. He remained 


in bed and continued to grow worse. 
On the morning of the 25th of Novem- 
be he ha slight bloody expectora- 
t'or He was unable to take food; he 
vomited tor the first time on this morn- 
ing and became delirious 

In the hospital the patient was ex- 
Cee dingy restless, complained bitterly 


head, in his back and 


legs, and was unable to move himself. 


of pain in his 
His admission temperature was 106 i. 
The physical exanination, except for 
] 


he external find ngs, was essen- 
tially negative. The skin over the en- 
tire right hand from the finger tips to 
he vrist showed extensive ex foliation 
with many deep irregular fissures ex- 
tending into the corium. ‘There was 
no well defined ulcer. The skin of the 
fingers of the left hand showed a much 
less marked desquamation. The right 
epitrochlear lymph glands were mod- 
erately enlarged, the average size be- 
ine that of a kidney bean. These were 


tender to palpation. The right axillary 


enlarged to the size of a 


These were exquisitely 
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painful and caused the patient to cry 
out whenever they were touched. Ex- 
cept for the decidedly septic appear- 
ance of the patient the remainder of 
the physical examination was essen- 
tially negative. Examination of the 
lungs 
resonance below the fourth right rib, 


showed slight impairment of 
with bronchial breathing and fine crep- 
itant rales. Examination of the heart 
revealed nothing except tachycardia. 
At that time it was thought that he 
had right lobar pneumonia with septi- 
cemia. In view of the significant oc- 
cupational history, and the presence 
of the ascending lymphangitis and the 
epitrochlear and axillary adenitis it oc- 
curred to the interne, Dr. H. W. Har- 
ris, who examined the patient when 
admitted, that the diagnosis might be 
tularemia. The overwhelming char- 
acter of the 
the only argument against such a diag- 


infection seemed to be 


nosis. The writer was called in con- 
sultation and concurred in the diag- 
nosis of tularemia. Ten cubic centi- 
blood 


this time for guinea pig inoculation 


meters of were withdrawn at 


and agglutination tests. One cubic 
centimeter of serum was immediately 
injected into each of two guinea pigs. 
The remainder was sent to Francis, at 
the Hygienic Laboratory, Washington, 
D.C. 

All attempts to reduce the patient’s 
On the 


mornine of the 26th his condition was 


temperature were of no avail. 
obviously worse. He became more de- 
lirious and it became necessary to em- 
He devel- 


incontinence, 


ploy mechanical restraint. 
oped urinary and fecal 
associated with a profuse watery diar- 


rhea. His sneech was thick and inco- 


herent and he could be aroused only 
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with great difficulty. The temperature 
106° F. until 4:23 P. M. 
when the patient died, just 24 hours 


remained at 


after his admission to the hosp tal and 
4 days and 7 hours after the onset of 
his illness. 

A blood count, made on the morn- 
ing of the 25th, showed 5,200,000 red 
blood cells; hemoglobin, 90 per cent; 
white blood cells, 15,400; differential 
count: polymorphonuclear neutrophiles 
QI per cent and small lymphocytes 9 
per cent. 

There was some difficulty encoun- 
tered in obtaining permission for post- 
mortem examination and it was impos- 
sible to begin the autopsy until 10:00 
o’clock on the morning of November 
27. The autopsy findings follow: 

F. W.; 


can negro; occupation, dresser of rab- 


nationality, Ameri- 


age, 25; 
bits and chickens at the J. ©. F. mar- 
ket. 

Clinical Diagnosis: Pneumonia: tu- 
laremia. 


External Examination 


Build: well 
developed, negro youth, appearing to be of 


General 


| - 
slender, 


Body is that of a 


stated age; body length, 162 cm. 


Nutrition: Good. Head: Symmetrical, no 
scars or wounds. Facies: Symmetrical. 
Eyes: Pupils moderately dilated, round, 


Neck: A 


lvmphnodes 


equal and regular; sclerae clear. 


few palpable kidney bean-size 


in the lower half of the anterior cervical 
chain. Thorax: Symmetrical; intercostal 
angle less than a right angle. Abdomen: 
Flush with the rib margin. Back: Well 
marked hypostasis over dependent dorsal 
areas. Skin: Fine, soft, relatively inelastic ; 


deeply melanotic; the skin over the right 


hand from the finger tips to the wrist 


shows extensive exfoliation, with many deep 
irregular fissures extending into the corium; 


no well-defined ulcers; the skin of the 


fingers of the left hand shows a similar, but 
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less marked, desquamation. //air: Normal 
distribution. Teeth 
Wucous 
Well 

1 


abdomen and 


Carious; moderate py 
Vembranes: Cyanoti 


Rigor M s 


lower extremi- 


orrhea. 
VM use li s 


Present 


d veloped. 
over 
ties. Panniculus: Practically absent. H:dema 
None. Body Heat \bsent. nh: N 
uicers. Nose: No perforation. ka N 
discharge. Genita No penile sears. 

No hemorrhoids or fissures. 


Spina! Cord and Head not 


cause of stated restrictions. 


Main Incision 


Represented by a tew scat- 
VWusculat 


abdominal recti, espe 


/ anyicu 


- 


tered lobules of fat. 
well developed ; the 
cially below the 
Zenker’s necrosi 


waxy, hyaline, fish 


umbilicus, shov 
presenting 
Hesh-like appearance. 
Abdomina! Cazit Contains no free gas 
or fluid. Omentum: Gathered loosely abou 
the transverse colon: no adhesions. 


tion of Abdominal Organs Liver descends 


one finger’s breadth below the 


the midclavicular line; spleen does not de- 
scend below the rib margin. Position of 
Diaphragm: Fourth interspace on the right 
fifth interspace on the left Costali Ca 
tilages Elastic, cut with eas¢ Sternum 
Abundant red-brown marrow 
Thoraa 
Thoracic Cavity: Contains no free gas 


or fluid. Position of Thoracic Organs 
Anterior Mediastinum 


Replaced by 


Normal relationship. 
Lymphnodes small. Thymus 
thin sheet of fat; a few slender strands « 


persistent whitish thymic tissue: Pertca? 


dium: Smooth, moist and shining; multiple 
healed “‘soldiers’ spots” over right ventricle ; 


just above the apex the pericardial surfaces 


are firmly adherent over an area about the 


size of a silver dollar; sac contains about 
one tablespoonful of clear yellowish fluid 
Heart: About the size of the cadaver’s right 
fist; apex in the fifth interspace in the mid 
clavicular line; apex formed entirely by the 
right border at right 
Left Heart: Wall 


thickness; no fibrosis; no in- 


left ventricle; para- 


sternal line. averages 


14 m.m., in 
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, 
cardium pale, yellowish-gray ; 

sé tatt degenerative infiltration ot 
bend rdium; marked “tiger heart’; no 
at idan I I V6 nn 

oC vegetations ort orince ad- 
mb vith ease: no vegetations 


Wall averages 6 mm 


fil infarcts; diffuse subendocar 

d generative infiltrat tricuspid 
ts four finget no valvular ab 

rmalities ; pulmonic ring takes two fingers 
Vessels Chin-walled 

¢ Lu Multiple old firm 
pleural adhesions; a patch of healed apical 
tuberculosis about the size of a silver dollar; 
m | ed subpleural tubercles; on sec- 
n, marked passive congestion; moderate 
edema; 1 pneumonia; no active tubercu- 
Similar to the lett ex- 

cept that in the lower lobe, in the costo- 
phrenic thin margin, is a walnut-size, firm, 
ec brow rea which on section has 
t ppearance of a recent abscess with a 
chert ze necrotic cor i1 middl 


lobe, just beneath the pleura, is a similar 


surrounded by a zone of 
Contain a 
moderate amount of frothy edema fluid ; no 


purulent exudate [ nchial Glands: Mark- 


edl perplasti and inthracotic;: contain 
iltiple healed and caseous tubercles. Pul- 
hin walled; elastic; no 

embol H ypoplastic ; 

thin walled: elastic: no atherosclerosis: no 
evidence of SY] hilis. Thora Portion of 


} mn Smooth, moist, and shining 
throughout; no free gas or fluid. Spleen: 


About one and one-half times normal size; 


15xOx5 cm 


weig! 105 grams: measures 


capsule smooth and shining; beneath the 


capsule are seen multiple whitish and gray- 


ish-white round areas varying in size from 
pin-head to small pea; on section, similar 
ones are found throughout the spleen; these 
do not have the appearance of hyperplastic 


Malpighian corpuscles or tubercles, but have 


more the appearance of focal pulp 


necroses > 


is rather soft over the cut surtace. Large [n- 
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testine: No ulcers; mucosa shows marked 
Appendix: In part retrocecal ; 
the of the 


pelvis; no evidence of inflammation. Small 


congestion. 


arches medially toward brim 


Intestine: Marked congestion of mucosa; 


no ulcers; Peyer’s patches small. Duodenum: 


Contains a small amount of bile-stained 


mucin; no ulcers or scars. Bile Passages: 
Patent. Slightly distended with 


gas and a small amount of turbid fluid; no 


Stomach: 


ulcers; no scars; mucosa congested and cov- 
Pancreas: 
Nor- 


mal size; capsule smooth and shining; on 


ered with thin layer of mucin. 
Normal size and consistence. Liver: 
section, shows rather marked acute conges- 
tion and cloudy swelling; no visible whitish 
Gall 


no 


focal necroses; no increase of stroma. 
Bladder : walled; mucosa 
sand; no calculi. Portal Vein: No throm- 
Mesenteric Lymphnodes: Slightly en- 
Left Adrenal: 
hypoplastic, particularly in the 
Left Kidney and Ureter: 


Normal size; capsule strips readily, leaving 


Thin intact ; 
bos's. 
larged; no caseous necrosis. 
Mcderately 
medulary portion. 
surface; on section, 


a smooth congested 


conges- 


marked cloudy swelling and passive 


tion; pelvis, thin walled; ureter, negative. 
Right Adrena!: Similar to the left. Right 
Kidney and Ureter: Similar to the left. 
Abdominal Aorta: Thin walled; hypoplas- 
tic: no athereclerosis; no evidence of syph- 
iis. 
Vale Pelv's 

Penis: No scars. Scrotum: No edema. 

Testis: Soft; no evidence of  orchitis 


fibrosa syphilitica. Rectum: Marked passive 
Normal 


sistence; no glandular hyperplasia. 


size and con- 
Semimal 
distend- 


Negative. 


congestion. Prostate: 
Vesicles: Thin walled; moderately 
fluid. 
distended 
breadth above the 


ed with seminal Urethra: 
Bladder : 


fundus four 


Greatly with urine; 


fingers’ sym- 


phisis pubis; mucesa shows congestion of 


trigon. 


i! Regtonal 
The 


moderately enlarged, 


Spee Examination 


Lymph Glands : right 


lymph 


epitrochlear 
glands are aver- 
aging kidney-bean size. The right axillary 
enlarged, 


On 


nodes are tremendously many of 


these 


section, 


them being cf plum size 
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nodes are soft, friable, and show 


very ex- 
tensive caseation. 
Microscopic Findings 


Axillary and mphnodes : 


Multiple 


miliary in size. 


epitrochicar 


focal necroses, miliary and sub- 


The necrosis is very recent. 
The nuclei of the necrotic lymphocytes show 
lvarly 


karyoschisis and karycrrhexis. casea- 


tion necrosis. The periphery of necrotic 


areas is irregular, but very sharply defined 
from the neighboring intact lymphocytes. 
Surrounding these focal necroses there is 


early fibroblastic and epithelioid prolifera- 


tion, with marked hyperplasia of the re- 


t-culo-endotheliocytes. The epithelioid granu- 


lation tissue is devoid of new formed capil- 


laries. The process has been t icute for 
the development of mature connective tissue. 
No distinct foreign-body giant cells of the 
Langhans type are to be seen, although some 
of the histiccytes have fused to form a kind 
of symplasm, probably representing early 
giant cell forms. Alcohol-fixed paraffin 
sections show no tubercle bacilli by the 
modified Ziehl-Neelsen method as applied to 
tissue sections. Smears made from the 
lymphnodes before fixation showed no acid- 
fast organisms. A few scattered polymor 
phonuclear leucocytes at the periphery of 
the foci of necrosis Practically no distinct 
germ centers. The capillaries are widely 
dilated and engorged with red blood cells. 


(See Fig. 2.) 


Heart: Diffuse subendocardial tatty degen- 
erative infiltration. ‘Tiger heart.” Healed 
epicarditis. 

Lungs: xtreme acute passive congestion, 


with moderate edema. In the right lung are 


two areas of caseous necrosis with poly- 


morphonuclear infiltration at the periphery. 


These suggest tularemic necroses. Healed 
tubercles. Chronic adhesive pleuritis 

Bronchial lymphnedes Multiple healed 
tubercles. 

Spleen: Multiple fecal necroses, vary'ng 
in size from pin-point to small pea. The 
lesions are essentially similar to those found 
in the axillary nodes. In some low-power 
fields, eight to ten small foci of necrosis 
can be gathered into one field The necroses 
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Pic. 2 


Mr. F. W. died on fourth day of disease. 


Photomicrograph of periphery of 


axillary lymphnode, showing focal necrosis, with early fibroblastic and epithelioid prolifera- 


tion and hyperplasia of reticulo-endotheliocytes. 


denitis, involving surrounding axillary fat. 


involve by far the greater pari of practically 


every low-power field. Malpighian cor 
puscles show a decided diminution in num 
ber of lymphocytes. Intense acute pass.ve 


congestion. Some of the focal necroses are 


surrounded by a zone of fibroblastic and 
epithelioid cells, while others show little or 
no peripheral reaction. No mature Langhans’ 
Marked diffuse 


(See Fig. 3.) 


giant cell forms. reticulo- 


endothelial hyperplasia. 


few submiliary focal les-ons 


Liver: A 


with rather extensive reticulo-endothelial 


proliferation. Very little caseation necrosis 
Marked cloudy swelling and localized areas 
of simple necrosis. (See Figs. 4 and 5.) 


Stomach: Excessive mucin. 


marked cloudy swelling 


Very 
simple 


A idneys : 


and localized necrosis, involving 


chiefly the proximal convoluted tubules. Mul- 





Intact lymphocytes at right. Perilympha- 


No Langhans’ giant cells. 
tiple hyaline casts in collecting tubules. 
Marked acute passive congestion. No focal 


necroses (See Fig. 6.) 


Adrena Hypoplasia of medulla. L:-p- 
oidosis of cortex. No focal necroses 

Striped Vuscli (rectus abdomunts): 
Marked Zenker’s necrosis. Large hyalinized 
fibers, with very few intact nuclei. Marked 


difference in eosinophilic staining qualities. 


Fragmentation of myofibrils. Cohnheim’'s 
areas indistinct. Typical intracellular c 
agulation necrosis (S Fig 7.) 
Ps OTOGICAIT 1) AGNOSIS* 

; ’ , ; 

/ it Ml . I; v7 liatin / di rynatitis of 

\ more complete pathological study of 
the early lesions of tularemia in the lymph 
nodes and _ viscera will appear in thi 
Archives of Pathology. 
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Fic. 3. Mr. F. W. Photomicrograph of spleen, showing multiple foci of necrosis, 
with early epithelioid and fibroblastic proliferation, and marked reticulo-endothelial prolifera- 
tion. Marked diminution of lymphocytes in Malpighian corpuscles. No Langhans’ giant 
cells. 





Fic. 4. Mr. F. W. Photomicrograph of two early tularemic lesions in liver. Prac- 
tically no necrosis, but a marked hyperplasia of reticulo-endothelium. Cloudy swelling of 
hepatic parenchyma. 




















hands, most marked on right. Ascend- 
ing lymphangitis of right upper ex- 
tremity, with epitrochlear and axillary 
lymphadenitis. Multiple focal necroses 
of epitrochlear and axillary nodes, 
spleen, liver, and right lung. Marked 
cloudy swelling and localized simple 
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all odds the most 


This case is by 
rapidly fatal case of tularemia on rec- 
Fur- 
thermore, the case is unusual in that 
there is no doubt that tularemia per 
the of death. In the 
of 23 


ord (four days, seven hours). 


SC Was cause 


other fatal cases, which have 





Fic. 5. Mr. F. W. 


High power photomicrograph of early tularemic lesion of liver, 


showing marked reticuloendothelial hyperplasia. 


necrosis of liver and kidneys. Suben- 
docardial fatty degenerative infiltra- 
tion. Healed tuberculosis of lungs and 
Terminal right sided 
cardiac with relative 
cuspid and pulmonary 
Pulmonary congestion and edema, Old 
pericarditis. 


bronchial nodes. 

dilatation tri- 
insufficiency. 
adhesive pleuritis and 
Marked Zenker’'s necrosis of recti ab- 


dominis. 





been reported, there was usually some 


contributing factor, such as pneumo- 
nia, streptococus septicemia or heart 
disease. 

Immediately after the autopsy, two 
inoculated 


with axillary lymphnode tissue, which 


healthy guinea pigs were 
had been rubbed up in a mortar, sus- 
pended in physiological saline solution, 
and strained through coarse gauze. 
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On November 30, the following tele- 
gram was received. “Serum negative 
for tularemia because taken too early 
in disease. You should exclude tuber- 
culosis. Letter follows. Francis, Hy- 


gienic Laboratory.” 
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four of the culture tubes the medium 


5% human serum. 


was enriched with 5% 
Tubes of nutrient agar and broth were 
likewise inoculated. The remaining pig 
died during the night of November 30 
same pro- 


and December 1 and the 





Fic. 6. Mr. F. W. 


and simple necrosis of the epithelial lining of the proximal convoluted tubules. 
of the epithelium of the distal convoluted tubules are intact. 


Photomicrograph of cortex of kidney showing cloudy 


swelling 
The nuclei 


The lumina of many of the 


distal convoluted and straight tubules contain hyaline tubular casts. 


ne hour after this telegram was 
received the first of the two guinea 
with the pat‘ent’s 
November 


pigs, inoculated 
serum on the afternoon of 
autopsied 


was imme- 


25, died and 
d characteristic 


iately. The 
spleen and liver was found, and the 
heart’s blood was placed upon cystine- 


spotted 


glucose-peptone-meat infusion agar. In 


Both of the 
axillary 


cedures were carried out. 
animals inoculated — with 
lymphnode tissue, immediately after 
the necropsy of IF. W., died in four 
with the characteristic 
granular caseation of the enlarged 
the groin, and great 


days, gray, 


lymphnodes of 


numbers of small whitish foci of ne- 


crosis in the spleen and liver. 




















The negative report from Dr. Francis 


was anticipated, in view of the fact that 
the blood had been taken on the third 
day of illness and in the presence of 
Ag- 
glutinins have never been demonstrated 


an overwhelming bacteremia. 


in the first week of tularemia. 


Mr. F. W. 


ing intracellular hyaline cr 


Fic. 7. 
Zenker’s necrosis. 


The writer was invited to give a dis- 
cussion on tularemia before the Mont- 
gomery County (Ohio) Medical So- 
ciety, on Friday evening, December 2. 
The findings in the fatal case were 
given, together with an_ historical 
sketch of the disease, and it was point- 
ed out that in view of the occurrence 
of this fatality from tularemia there 


must be other cases in the city, par- 
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had 
which 


ticularly since ‘the young man 
worked in a wholesale market 

had distributed 12,000 rabbits to the 
markets of the city during the preced- 
It was learned that the rab- 


the for 


ing week. 


bits purchased by company 


‘which F. W. worked had been procur- 





Photomicrograph of voluntary muscle of rectus abdominis, show- 


fibers and absence of nuclei. Typical 


ed at Maysville and Cynthiana, Ken- 


tucky. There is a state law which 
prohibits the sale of rabbits killed in 
Ohio. Consequently most of the rab- 
bits sold in this State during the rab- 
hit season are shipped from Kentucky. 

(in the day following this discussion, 
sIX cases were reported to the writer, 


all of which were proved to be tul- 


aremia. 
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cultures, 


All of the cystine agar 
made on November 30, showed the 
first growth of the characteristic 


gra\ish-white small circular colonies 


on December 3. There was no growth 
on the nutrient 


broth. The culture on the cystine agar 


agar medium or in 
enriched with human serum was more 
the cystine- 


infusion-peptone 


luxuriant than that on 


glucose-meat agar. 
Sterile salt solution suspensions of the 
injected into three 


organism were 


healthy guinea pigs. The guinea pigs 
thus inoculated died in four days with 
the characteristic tularemic lesions, and 
the organism was again recovered from 
the heart’s blood and splenic tissue. 
Similar animal inoculations were car- 
out with the material from the 
remaining guinea pigs originally in- 
oculated, with the same result. The 
then through 


ried 


organism was passed 


four series of animals. In each in- 
stance, the cultures recovered from the 
animals were taken off in two-tenths 
per cent formalin and used as an an- 
tigen for agglutination against known 
In each instance 


out 


anti-tularense serum. 
the organisms agglutinated 
promptly to the full titre of the serum. 

The hair was shaven from the ab- 
domen of four guinea pigs and the 
abraded skin was rubbed lightly with 
pieces of spleen from animals recent- 
ly dead of tularemia. All of the ani- 
ma!s thus treated developed the disease 
died 


The autopsy showed the characteristic 


and within four or five days. 
eross lesions and in each instance the 
organism was recovered from the dead 
animals. Splenic tissue was then rub- 
bed lightly on the unshaven, unabrad- 
ed, intact skin of the abdomen of four 


Two of the animals died, 


guinea pigs. 
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one on the fifth day and one on the 
sixth day, with the characteristic gross 
lesions; from both the organism was 
recovering, thus demonstrating that 
the organism will penetrate unbroken 
skin, 

Tiny fragments of splenic tissue 
taken from animals recently dead of 
tularemia were placed in the right con- 
junctival sac of two healthy guinea 
Both animals showed excessive 
(On 


pigs. 
lacrimation on the following day. 
there grayish- 


the third day was a 


white thin film over the entire con- 
junctival surface, with marked capil- 
lary injection and multiple minute 


ulcers. Both animals died on the fifth 
day, with characteristic visceral lesions 
and caseous regional lymphnodes. 

Spleens from the autopsied animals 
were dropped into tubes containing 
sterile glycerine and placed in the ice 
box. Two months after they had been 
first placed in the ice box, two of the 
spleens were ground up in a mortar, 
suspended in physiologic saline solu- 
tion, and strained through gauze. ‘Two 
animals were inoculated with the ma- 
terial and both developed the disease, 
thus demonstrating the extraordinary 
resistance of this organism. 

In view of the large number of in- 
tularense 


with Pacterium 


among laboratory workers the greatest 


fections 


caution was exercised throughout all 
of the experimental work. The animals 
were immersed in ten per cent formalin 
solution before autopsy. Sterile gowns, 
sterile gloves, masks and glasses were 
worn. All tissues were handled with 
sterile instruments. All materials used 
were sterilized immediately after the 
autopsy and the benches on which the 


work had been carried out were wash- 

















Tularemia (Francis’ Disease) 











Fic. 8. Mr. H. C., case XIX. Primary lesion of right index finger, overlying prox- 
imal interphalangeal articulation, after incision. Nodular lymphangitis overlying metacarpo- 


phalangeal articulation. Photograph taken 6 weeks ait nset 





Fic. 9. Mr. H. C., case XIX. Axillary adenopathy and sporotrichosis-like nodular 


lymphangitis of upper arm. Six weeks after ons 
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ed off with ten per cent formalin solu- 
tion. The with 
soap and water, then immersed in ten 
for a few mo- 


hands were washed 


cent formalin solution 
ments and then he!d under running 
water. The cages in which the animals 
died were immersed in boiling water. 
No person engaged in the experimental 
work in our laboratory contracted the 
disease. 

On December 13 the following letter 
was received: 

TREASURY DEPARTMENT 
UNITED STATES PUBLIC HEALTH 
SERVICE 
WASHINGTON, D. C. 


> 2 
12, 1927 


December 


Hygienic Laboratory 
[wenty-Fifth and E. Streets NW. 


Dr. W. M. Simpson, Pathologist, 
Miami Valley 


Dayton, Ohio. 


Hospital, 


Dear Doctor Simpson: 
Williams, 


agglutination 


Serum of Felten on which I 


reported negat.ve November 


November 20th = sub- 
cutaneously into pig No. 1 and 
toneally into pig No. 2. Pig No. 1 
killed while dying December 5th and showed 


tularemia 


30th was injected 
intraperi- 


Was 


the typical lesions of caseous 


lymph nodes and spotted spleen and liver. 
Pig No. 2 died December 2nd, showing no 
gross lesions of lymph nodes, but showed 
the spotted spleen and liver. 
Cultures of heart blood of pig No. 2, 
taken at moment of death, showed growth 
which a transfer was 
The latter 


and 


December 4th from 
was taken 


December 


made December 5th. 
off in 
11th as an antigen for agglutination against 


0.2% formalin used 
a known anti-tularcnse serum, a known tul- 
arense organism being also set up in the 
agglutination test. 
promptly to the full 


Both organisms agglut- 


inated out (1:1280) 


titre of the serum. 
Transfers from the spleen of pig No. 2, 
the abdomen 


to the shaven abraded skin of 
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ot two pigs caused their death December 


6th and they showed the typical lesions of 
tularemia—caseous lymph nodes and spotted 


spleen and liver. 
Your case is the most rapidly fatal (5 


days) of any on record. The next shortest 
which died in Vir- 


and 8th 


are the family group 


6th, 8th days, re- 
case which died 


Mary’s Hospital, 


13th day; the 


ginia on the 
spectively; the next is the 
August 9, 1927, at St 
Duluth, Minnesota, on the 
next is the died 
1927, on the 14th day, at the United States 
Naval Hospital, Washington, D. C. 


attacked the 


case which December 8, 


I admire the way you have 


situation, but I must warn you that if you 


continue to autopsy infected pigs you are 


sure to go to the hospital there have been 


20 laboratory infections of man in 5 lab 


oratories in this country, in England and 
in Japan. 
Sincerely yours, 
Kdward Francis, Surg 


Non-IfaTAL CASES 

A. 1927 

When the cause of death in the case 
of F. W. was established, our attention 


CASES 


ws directed to the other rabbit dres- 
sers at the J. O. F. market. It soon 
developed that eight other rabbit 


handlers at ths market were acutely 


il. All of the rabbits dressed at 
market had been received from Mays- 


Rab- 


this 


ville and Cynthiana, Kentucky. 
hits shipped to Dayton from Kentucky, 
Missouri and Kansas have been re- 
sponsib'e for all but five of our cases. 
in these five instances, the disease re- 
sulted from contact with rabbits killed 


Within 


SaW 


in the woods near Dayton. 


the next two months the writer 


24 persons who were suffering from 
the All of the 


volved in the 1927 epidemic developed 


disease. persons in- 


the disease during November. In no 


case did the disease result from con- 


tact with domestic rabbits. This is 
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in keeping with the experience of December 18, 1927, was found to agglutinate 
other investigators. fularense in all dilutions to 1 :640 
Case ] 
Mr. W S., age 49, dressed rabbits at the Mr B 13 had dre ed rabbits 
J. O. F. market on November 24, 1927. H ind chickens at the J. O. F. market since 
had previously dressed chckens and_ hae the beginnings the rabbit season, Novem 
acquired several fissures in the skin of bot! ber 15, 1927. While dressing chickens he had 
hands as a result of constant immersion i mmersed | hat tor long periods in hot 
hot water. On November 26, he was take ter and had acquired several small fis 
suddenly ill with chills, severe headache ar ures. On November 30, 1927, he developed 
throbbing pain in the left hand At ft chill ever and a severe headache. Ever 
same time he noticed a paintul mass in the thoug! doctor, Clement Fischer, insisted 
left axilla which rapidiy reached the size that | to bed he refused to do so for 
of a lemon. His fever reached 103° F. and ul lengt t time The right axillary 
he was delirious for one week He wa n med the size of a lemon. After 
confined in bed tor 16 days The ax Huct t cised B 
mass was incised and drained It . ( ), 1928 
weeks from the time of the nset of | still feelin ve veal 
illness before Mr. S. was able to return t Serun Mr. B.. collected on December! 
his work. He still complains (Februar 17 - found by Francis to agelutinate 
29) of great weakne | ilut . 4 
Serum of M S., take n Decet ) 
1927, was tou by Francis t us ( 
Bact } re I] dilutions 
M e 45, pat Dr. Clement 
Case | i cre bbit at f ] () } 
Mr I H F., ive 3 dress¢ ! t t vovempe - ‘ pt rated 
the J. O. F. market on the da leit hand with a 
Thanksgiving, 1927. He perforated t ‘ rabbit Dot three days 
of the pad of the right thumb witl s] ; sudde lI t A 
needle-like tragment of rabbit spin ()ine rapid eleva tem 
drop ot blood escape | atter thi pertorati pe 3 oii tered ever’ 
1 } pains in the extremiuties 


On the Saturday after Thanksgiving, he ex 


Linh went \ walnut mass appeared in 


perienced chills, a fever whicl t 

101 F. and he noticed fer the first time a t lett lla Shi was confined t bed 
paintul swelling in the right axilla’ whicl t St. Elizabeth's hospital for six weeks 
assumed the size of a small lemon. At the she returned to her home where she was 
same time he noticed an English walnut torced to lie down most of the time, quite 
size mass in the left axilla, with ascending unable t iny work Qn February 25, 
reddish streaks on both arms. Shortly after 1928 e was readmitted to St. Elizabeth’s 
this he noticed a small papule at the point hospital for the surgical drainage of a left 
of injury to his thumb which rapidly d ixillar ibser which had extended be 
ve loped into a dime-size ulcer The primary neat tne pects ralis mayor muscle She 
lesion was incised on the following day. Mr was ( hned to bed at this time for three 
F remained in bed for four weeks Th week She 1s still very weak and unable t 
axillary mass was not incised nor did it do the duties to which she is accustomed 
drain spontaneously. Mr. F. was unable Serum of Mrs. S., taken on December 18. 
to return to his work until February 3, 1928 1927, was found by Francis to agglutinate 
He still feels very weak. Bacterium tularense in all dilutions to 


Serum of Mr. F., submitted to Francis 
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Case V finger lesion was lanced by a physician. The 
Mr. H. H., age 21, dressed rabbits at ( chill veats fever and prostration con- 
J. O. F. market on November 22, 27 tinued during her nine days’ stay in the 
Three days later he was taken suddenly jl] hospital \iter she returned to her home 
with chills, high fever, and large painful she was compelled to lie down most of the 
glands in the left axilla. The index finger time tor three weeks. Since that time she 
of the left hand was swollen but there was has been very weak and unable to do her 
no ulcer. Dr. Clement Fischer made _ the ( ed t of worl The axillary 
diagnosis of glandular type of tularem t ically ciset r did it 
Just above the bend of the elbow in the rupture spontane WI examined by 
inner bicipital grove a walnut size nodul 1928 nut 
developed This nodule was later incis¢ firm mass v present in the axilla and 
by Dr. Fischer. The axillary mass did not _ sever firt dules alone lym 
break through the skin nor was it surgically phatics of the forearm and one « , 
drained. Mr. H. remained in bed for twe firm 1 n t ! 
weeks and was unable to return to his worl oe ae r) , +9 
for two months 1927 und by Fran t lutinate 
Serum of Mr. H. taken on December , : 
1927, was found by Francis to agglut ak 1 dilution 
Bacterium tularense in all dilutions 1 iat : 
ill 
th partial agglutination at 1:1280 17 wa 
Case VI. taken Jar 0. 19028 ageclut Sine 
Mrs. A. A. B., age 40; helper at J. O. F. ‘ie : ' oe Teer eee 
market; patient of Dr. Clement Fischer. On \ third specim collected 
Friday night, November 18, and on M ; _ was 
day night, November 21, 1927, Mrs. B : dilut t ' 
dressed rabbits. On Monday eveni I 
stuck the sharp edge of a rabbit bone int Mr. O. EF. F eer rabbit 
the lateral aspect of the distal pl x oe : On th 
the dorsal surface of the middle fing: fs me fie % tched 
the left hand, near the finger nail. TI ae ey the 
next day there developed a “run arouw Per weet of the Gtel ol | 
(paronychia). On Wednesday evening s] : a od 
experienced a severe chill followed | eathtas O); d day 
drenching sweat, and accompanied | ne? a anil 
fever and severe aching pains all « ; 
body At this time she noticed ; 1, 
small nodules along the lymphati tl ; “ae Pa . 
rrearm, with a walnut size nodule er tl Te ; 7 
inner aspect of the biceps at the junctior , ' ry 4 — 
of the proximal and middle thirds tl ' ' rey , 
irm i i small cherry sized 1 9 
trochlear swellings developed, together ( . 
hen’s egg size mass in the left axil | 


Two days later (November 25) s 


mitted to St Elizabeth's h spit ] \ . 
Imission temperature of 105°F. § . 
lirious from the time of the o1 

ness, on Wednesday, until the 

Sunday. On Monday, November 28, the At 1 tit _ 
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axillary pain, although he complained of 
some difficulty in elevating the arm above 
On deep palpa- 


found 


the level of the shoulder. 
node was 


took to his bed 


firm 
Mr. F. 


day and 


tion a cherry-size 
in the left 
on Thanksgiving 
for four weeks, during which time he lost 


axilla. 


remained there 


28 pounds. He is quite active now, a!- 
though he complains that he does not feel 
as well as he did before the onset of this 


illnes 
Francis reported that the serum taken on 
February 8, 1928, from Mr. F., agglutinated 


+ 


Bacterium tu'arense in all dilutions to 


1 :1280. 
VIII 

Mr. C. A., age 20; poultry and rabbit 
dresser at the J. O. F. market. Mr. A. 
dressed rabbits for ten days before Thanks- 
He had an old, unhealed knife- 


Case 


giv ng, 1927. 
cut on the left thumb just above the nail. 
The 
acutely ill with a 
He suffered from severe headache, pains in 


Thanksgiving he became 


(104.5°F.). 


day before 


high fever 
the back and extremities, chills and sweats. 
On Thanksgiving day he noticed for the first 
time a painful swelling in the left axilla 
which, during the next week, assumed the 
size of a lemon. At the same time that the 
left axillary mass developed a similar mass 
appeared in the right epitrochlear nodes 
which rapidly assumed the size of a hen’s 
egg. He applied flax seed poultices to both 
masses. The right epitrochlear mass was 
drained surgically, 14 days after the onset 
of his illness. The left axillary mass “came 
to a head and broke.” A 
veloped at the site of the old knife cut. He 
fifteen during 


small ulcer de- 


remained in bed for days 
which time the fever persisted. To 
February 26, he has been unable to return 


date, 


work because of extreme weakness 
Serum of Mr. A., collected on February 
15, 1928, was found by Francis to aggluti- 


dilution of 


to his 


nate Bacterium tularense in a 
I :640. 
Case iP 4 
Mr. J. K., age 40, a butcher at the S. 
market scratched his hands in many places 
rabbits three before 
These rabbits had been 


dressing days 


while 
Thanksgiving, 1927. 
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received from Kentucky. On the day after 


Thanksgiving his hand became swollen 


and there developed distinct reddish-blue 


streaks along the lymphatics of the right 


upper extremity and he very rapidly devel- 


oped large and very painful lymphnodes in 


the axilla and in the epitrochlear area. 


Several of the epitrochlear nodes were of 


kidney bean size while the axillary mass 


was the size of an English walnut. He de- 
together with 


veloped a fever of 103.5°F., 


a moderate leucocytosis (12000). In the 
center of the right palm the writer found a 
reddish papule, I cm. in This 


had been incised by a family doctor on the 


diameter. 
day after Thanksgiving; no purulent exu- 
date escaped, and the patient felt worse after 
This first 


clinically in 


was the case to be 


Dayton 


the incision. 
recognized after the 
fatal case. The correct diagnosis was made 


E. E. Bohlender. 


A blood specimen, collected on December 


by Dr. 


2, was found to agglutinate Bacterium tu- 


larense in dilutions of 1:2, 1:5, and 1:10 


[his was in accord with the results antici- 


pated with a serum collected on the ninth 


day of illness. An attempt was made one 


week later to obtain a second specimen but 


it was found that the patient had disap- 
peared from the city. He was located in 
Cincinnati, on February 28, 1928. Serum 
collected on this date was found by Francis 
to be positive in all dilutions to 1 :640. 
Case X 

Mr. P. $S. i= age 52; real estate sales- 
man; patient of Dr. H. F. Koppe. Mr. J. 
purchased a rabbit in the Arcade market 


on November 21, 1927. It had already been 


The only contact with 
the rabbit Mr. 
ting the rabbit into small pieces preparatory 
to cooking. He did not cut or scratch 
November 


skinned and dressed. 


eccurred while J. was cut- 


himself during the process. On 
27 he had a rather severe chill and felt that 


he was acquiring “grippe.”” The chill was 


followed by an elevation of temperature, and 
Dr. Koppe was called. He found the tem- 


perature to be 103°F., pulse 120. The pa- 


tient complained of chilly sensations and of 


generalized aching pains all over, but espe- 
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cially marked in the back of the neck. The 
patient felt certain that he had the “grippe 

On physical examination, there was a small 
reddened area adjacent to the nail on the 
ring finger of the left hand. This had the 
appearance of an infected hang nail. There 
was slight enlargement of the left axillary 
lymphnodes. Over the abdomen, thighs ane 
scrotum was a maculo-papular erupt! 

On December 3 the patient was abl 


to comé to Dr. Koppe’s office. w 


it was found that the axillary mass had 
reached lemon siz and that th lym 
phatics in the internal bicipital furrow were 
reddened and indurated, with two nodular 
swellings just above the inner condyle of 
the humerus. Weakness was th most 
marked symptom. During this period 
the temperature fluctuated from 098° t 
101. On December 15 blood was taken t 
confirm the clinical diagnosis of tularemia 
Francis found that the serum agglutinated 
Bacter.u warense in all dilutions t 
1:320, but not in higher dilutions. On Dr 
cember 19, a second specimen was sent 
which agglutinated Bacterium tularens 
all dilutions to 1 :640, with partial agglutit 
tion at  1:1280. The later specimen 


also cross-agglutinated Bacterium abortum 
(1:40). The patient remained in bed until 
December 21 when he returned to his work, 
still feeling very weak. There has _ been 
little diminution in the size of the axillary 
mass or in the nodules along the lymphatics 
of the arm but they are not painful and 
show no signs of rupture (see photographs ) 
Case XI 

Mrs. A. B., age 50; housewife; patter 
Dr. V. E. Hutchens. Mrs. B. prepared a 
rabbit for cooking at her home. The rabbi 
had been killed on November roth, 1927, in 


the woods of Adams County, Ohio. Soot 


after preparing the rabbit Mrs. B. noticed 
an abrasion upon her right thumb. iS 
remained slightly sore for about seven days 
when the thumb became greatly swollen and 
extremely painful. At this time she experi- 
enced slight chills. Dr. Hutchens was cal 


on the ninth day of her illness, when he 


found a temperature of 100°F. and_ the 


puls 
on the 1 
nodes 
cherry 


no palpab!l 


r:10 

of ti ¢ 
C. ‘ 

( 

enntt 

I 

, t 


OS Phere Vas a large papule 


thumb, and the right axillary 
eniarged to he size ot a large 
vere very tender: there were 


cniears Thi patient states 


ver commenced seven days atter 


umb Che center of the 

wl the central necrotic core 

‘ ( ; Inch in 

+} dad Dp eCT +; } AS¢ The 
I ive t d te sh vn I 


suppurate 


‘ ty] ] 
pecimen was taken twelve davs 


velopment of the fever, and 
rted that the serum agglutinated 


ull dilutions from 


0, thus confirming the diagnosis 


\ guinea pig inoculated with 


un in five days with the 
ca us inguinal nodes and 
| spleet Che organism was 


human serum modification 


grocer Mr K dressed rabbits, rece ved 
tl 2. 3 market, during TT] inks 

g é 1927 On November 26 he 

elt t he is “coming down with the 
LTIp t nt t OrkK He noticed for 
the f t on that day, a small reddish 
papul n t aspect of the pad of 
the 1 t thumb \iter returning from 
work t it dav he | id a severe chill, and 
tice the first time painful swell 

ng of the t axillary nodes, so much so 
that nable to raise the right arm. 
he x | visited Dr. Raymond 

| r é ( Ca is ne 
t 1 ie temperature it this 
time was 100°F., pulse 100. He was un- 
able to work for two weeks most of which 


ent in bed. The axillary swell- 


lemon size and was surgically 
weeks after the onset of his 
retu d to work at the 
hit lt a 
It \ veak dur 
vent 


Was sent t Francis on De- 


¢ round l ne serum ag 
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Fic. 10. Mr. J. S., case XV. H 


weeks after onset. 


aling ulcer of left thumb, just above nail. Six 








Fic. 11. Mr. J. S., case XV. Two healing ulcers on medial aspect of right index 


finger. Six weeks after onset. 








glutinated Pacterium tularense in dilution of 


1:2560. A second specimen was sent on 
February 15, 1928, and it was found to be 
positive in the same dilution. 
Case XIII 
Mrs. C. M., age 36; housewite; patient 
of Drs. Bowers, Arn and Huston On 
November 23, Mrs. M. dressed rabbit 
which had been killed in the woods near 
her home at Waynesville, Ohio. She 


scratched the middle finger of the right 


hand while dressing the rabbits. Two days 


later she noticed a painful lump in 
bend of the right elbow and in the right 
armpit There was no visible ascendit 
lvmphangitis and she states that she did n 
suffer trom chills or tevet The enlarged 
Iyvmphnodes became very painful and 
December 20 were irgically drained 
lowed by relief of the pain. Mrs. M 


clares that she noted white spots on tl 
liver and spleen of one rabbit which 
dressed Mrs. M.’s serum w fi 1 t 


agglutinate Bacterium tularense in all dilu 


tions to 1:1280 (Francis). 
Case XIV 

Mrs. I. S., housewife; patient of 

Dr. BE. E Mrs. S. 


Kentucky rabbit, purchased at a local mar 


age 50; 


sohlender. dressed a 


1927. \t 


ket, on Tuesday, November 22, 


11:00 P. M., on November 24, she experi- 


enced a severe headache with aching pains 


in the back and extremities. Her tempera 
Dr. 


time on 


103°F. Bohlender saw the 
the first 


1927, and found a small ulcer at the 


ture rose to 


patient for December 9 


tip ol 





the right thumb, together with painful en 


largements of the right epitrochlear ai 


right axillary lymphnodes. She was pros 
trate for five weeks after which she was 
able to sit up for a few hours at a tim 
She has not yet (February 26, 1928) r 
gained her strength. The ulcer on tl 


Englis! 


mass whi 


thumb has healed; there is still an 
axillary 
The patient lost ar 


during 


walnut size painful 


has not suppurated. 
determinable amount of weight her 
illness but is now regaining it 


Francis on December 20 


rum nt to 
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commission merchant 


Thanksgiving, 


1927, 


he drove his truck to Cynthiana, Kentucky, 
nd purchased 500 rabbits from various 
grocers hese had been shot by Kentucky 

ers and eviscerated in the field. Mr. S 
stat { the rabbit hunters in Kentucky 


have learned to have great fear of what 
hey term “rabbit disease” and are cautious 
bout lling the viscera of the rabbits 
which tl kill They make a practice ot 
n g one longitudinal slit with a sharp 
1§ the abdomen and 

thorax and then, grasping the rabbit firmly 
by the hind legs, shake the viscera from 
the animal. One of the market men, from 
rchased most of his rab- 


bits, threw in dozen extra rabbits which 
ng around the market for sey 

eral d i 4 gilt 
truckload of rabbits 
to a farm three miles from Franklin, Ohio, 


(C.D.M., 


partially 


he and three other men 


skinned and 


dressed the 500 rabbits on Tuesday after 
noon, November 22. On the Saturday ai 

Phanl Piving N vember 

26, 1027 ll four of these men became 

cutel 1 within one hour Mr. S. was 
ced to take to his bed on Saturday aft 

ernoot vith “grippe-like’” symptoms, a 


hich rapidly mounted to 104.5°F. 


| severe aching pains in the extremities 


and back. He suffered from repeated chills 
and sweats. Two days after he took to his 
bed, he noticed two ulcers on the med 
aspect of the right index finger and 


ulcer on the left thumb just above the nail 


(see phe t graphs ) Just prior to this ob 
servation, he began to experience painful 
swellings in both axillae but much mor 
marked on the right. The mass in thy 


right axilla reached orange size in one week 


and became exquisitely painful, so that 


movements of the right upper extremity 
vere practically impossible. Three cherry 
1 painful nodes appeared in the left 
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axilla. In both anticubital fossae enlarged 
epitrochlears appeared. 

Just prior to Thanksgiving day, Mr. S. 
had distributed about 250 of his rabbits to 
various Dayton markets, but he discovered, 
to his dismay, that there was no demand 
for rabbits in Dayton, because of the pub- 
licity which attended the death of F. W. 
Consequently, on December 1, the fifth day 
of his illness, he got out of bed, even though 
he was in a very much weakened condition, 
and drove to Middletown and Franklin, 
Ohio, in an endeavor to dispose of the re- 
maining rabbits, which he had placed in 
cold storage in the interim. 
sick on this trip that he 
abandon the trip and his wife, who accom- 
He remained 


He became so 
was forced to 
panied him, drove him home. 
in bed until January 2. When seen by the 
January 10, when he 
Miami Valley Hospital, he 


was extremely weak and showed evidence 


writer on was ad 


mitted to the 


of considerable loss of weight, but was 


without febrile symptoms. The axillary 
masses had become fluctuant and surgical 
drainage was advised. Over the upper ex- 


tremities and neck was found a diffuse mac 


ulo-papular eruption. On January 1%, 


1928, the axillary abscesses were drained 
and the suppurating lymphnodes were ex 
H. H. Material 


the lymphnodes, including fragments 


c'sed by Dr. Herman. from 


from 


the abscess walls, was upon our 


placed 


human serum modification of Francis’ cul 
Three guinea pigs were in 


On t! 


ture medium. 


oculated with similar material. 
third day following the inoculation of th 
culture media the first growth of the cha~ 
acteristic small spherical whitish colonies was 
(see photograph). The 
taken off 


saline solution and injected into three guin 


noticed next day 


these cultures were with sterile 


pigs. The animals injected directly with th 
material 
mals injected with the bacterial suspension 


from the abscesses, and the ani 


died within five days with typical gross 


lesions of tularemia. From the heart's blood 


otf two of the animals which had been in 
jected with the culture the organism was 
again recovered, and when injected into two 


four days in 


new animals caused death in 
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one instance and in five days in the other 


that the organism was 


To further prove 
Bacterium tularense, agglutination tests were 
sera from J.S., C.D.M 


The organisms agglutinated 


carried out with 
and Mrs. C.M. 
promptly in all dilutions up to 1 :1280. 


ur. 3. 
weeks, after which he returned t 
The drainage con- 


remained in the hospital for tw 
his home 


feeling somewhat better. 


tinued from the left axilla for one week 


and from the right axilla until February 25. 
The patient is still weak and unable to do 


any physical work (March 3, 1928). 

The serum of Mr. S. was found by 
Francis to agglutinate Bacterium tularense 
in all dilutions to 1:2560 Mr. Fred 


Division of Laboratories, 
Health, at 
Mr. S 


highest titre he 


3erry, Chief of 
Ohio Department of Columbus, 


found that the serum of agglutinated 


Bacterium tularense in the 


? 


made, I :1230. 


Case XVI 

Mr. C. D. M., age 22; farmer. For sev 
eral years, Mr. M. has made yearly trips 
to Kentucky, during Novembe: obtain 
rabbits for Dayton, Ohio, markets. He a 
companied Mr. S. (case No. XV) one wee! 
before Mr. S. made the trip which he 
obtained the 500 rabbits which caused the 
disease in four people On this trip, Mr. 
M. purchased 300 rabbits at Carlisle, Ken 
tucky. These he skinned and dressed and 


distributed to Dayton markets without un- 
When Mr. S. 
with the 500 rabbits 
November 22, 1927, Mr. M. as- 
rabbits for 
Mr. M 


between th 


toward event. returned from 


Kentucky 


abe yve, on 


mentioned 


sisted in the preparation of the 
market. While dressing the rabbits, 
pricked the skin in the web 


right thumb and index finger, on the palmar 


surface, with a sharp fragment of rabbit 
bone. On the Saturday afternoon after 
Thanksgiving, 1927, he developed a high 
fever, chills and sweats, pains in the back 
and extremities and noticed a painful swell- 
ing in the right axilla. The next day he 


noticed a reddish papule at the site of the 


prick. In two days this became a 


bone 
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Fic. 12 Mr. J. S., case X\ Righ xillar { Sit ron n left 


axilla. Six weeks after onset 
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sharply punched-out ulcer, 4% inch in diam- 
From the third to the seventh day of 
described 


eter. 
his illness he was delirious. He 
the onset of his illness, ‘as though I was 
coming down with flu.” His sister who was 
visiting at his home, and who had learned 
of this disease in Kansas last year, told the 


doctor who was called that her brother had 


“rabbit disease.” The doctor questioned 
her diagnosis. Ten days after the ulcer de- 
veloped it was surgically incised. The pa- 


tient felt much worse for three days follow- 
ing the incision. He remained in bed until 
the Wednesday 
then got up, feeling very weak, but 
forced to return to bed for 
more, after loafed 
house for three weeks and then returned to 
his work feeling quite lifeless. When ex- 
amined by the writer on January 20, an 
orange sized fluctuating axillary mass, cov- 


after Thanksgiving. He 
was 
two weeks 


which he around the 


ered hy thin skin, was found, together with 
a diffuse radiating lymphangitis extending 
beyond the anterior and posterior axillary 
folds. Spontaneous two 
days later. The ulcer on the hand was al- 
most completely healed but there was. still 
a distinct excavation at the point of inocu- 
(see photographs). When Mr. M. 
was informed as to the nature of the in- 
fection he that his 
have had the disease one year previous when 
she assisted him in the dressing of several 
hundred rabbits which he had purchased in 
Kentucky. Mrs. M.’s history will appear 
“Cases Prior to 1927.” 

Mr. M.’s 


tularense 


rupture occurred 


lation 


insisted mother must 


under 
that 


Bacterium 


Francis found serum ag- 


glutinated completely 
at 1:640 and partially at 1:1280, in a speci- 
men taken on January 20. At the Ohio 
Department of Health Laboratories, Berry 


found agglutination in a dilution of 1:640. 


Case XVII 
Mr. A. W. E., age 65, father-in-law of 
Me: 5. 3S. XV); Mr. 


E., while assisting Mr. J. S. in dressing the 


(case No. farmer. 
500 rabbits which he had obtained in Ken- 
tucky, on the Tuesday before Thanksgiving 


(November 22, 1927), punctured the tip of 


the ring finger of the right hand, near the 
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nail bed, with the sharp edge of a frag- 


ment of rabbit bone. On Saturday after- 
noon, November 26, the finger ached, and 
he felt very sick and was forced to take 


to his bed for two days. During the two 


days in bed he had chills and fever and at 
times was delirious. He then went to see 
a doctor who lanced the finger several times. 
No pus was ever evacuated as a result of 
November 26, 


the repeated incisions. On 


he noticed painful sensations in the right 
These gradually assumed the 
The nailbed became blackened. 
weeks but 


axilla. size 
of a lemon. 
Mr. E. felt 
when questioned by the writer on January 


When 


scar of the 


very sick for six 


11 stated that he felt entirely well. 
examined on January 11, the 
ulcer on the tip of the fourth right finger 
was still present together with the blackened 
finger nail and in the axilla was a lemon 
sized fluctuating mass. The skin overlying 
the axillary mass showed marked pyodermia 


(see photographs ). 


Francis found that Mr. E.’s serum ag 
glutinated Bacterium tularense in all dilu- 
tions up to 1:1280. Similar results were 
obtained in the Ohio Department of Health 


Laboratories by Berry. 


Case XVIII 


Mr. F. C., a negro farmer, age 40, helped 
Mr. S. (case No. XV) dress the 500 Ken- 
tucky rabbits on the Tuesday before Thanks- 
giving, 1927, and on the Saturday afternoon 
Thanksgiving developed a_ high 
fever, backache, 
tremities, chills and fever, and declares that 


While 


sliver of 


following 
severe pains in the ex- 


he was delirious for one week. 
dressing the rabbits he stuck a 

rabbit bone into the fourth finger of the 
right hand on the medial aspect of the mid- 
dle phalanx (see photograph). The result- 
ing perforating wound refused to heal. On 
the Saturday after Thanksgiving, he no- 
ticed for the first time a cherry-sized lump 


just above the medial condyle of the right 


humerus. This rapidly assumed the size of 
an orange. At no time did he have any 
palpable axillary adenopathy (see photo- 


graph). He remained in bed for four weeks. 


When examined by the writer on February 
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Fic. 13. Tubes 1 and 2 show colonies of Bacterium 
Mr. J. S., case AV 
obtained from axillary tissue of Mr. H. C., case XIX 


on media in tube 3, with typical colonies radiating from it 


inoculation from axillary tissue of 


tularense 


Tubes 3 and 


Note 


iragment 


resulting 


j 


of 
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2, 1928, the large epitrochlear mass was still 
present, together with the scar of the pri- 
mary lesion. When regarding 


the present state of his health Mr. E. 


questioned 
re- 
plied that he was still very sick and un- 
able to do his customary amount of work. 

Serum from F. C. was found by Francis 
Bacterium 
dilutions to 1:640. The 
agglutinated Bacterium abortum (1:80) and 
(1:80). 


to agglutinate tularense in all 


serum likewise 


Bacterium melitense 


XIX 

Mr. H. C., age 20; dresser of rabbits for 
the E. F. market. On Monday, November 
21, 1927, while dressing rabbits which had 


been received from Maysville, Kentucky, he 


Case 


accidentally cut the dorsal surface of the 
his right hand. The cut 
On Friday, November 25, 


index fiuger of 


refused to heal. 


there developed over the inner aspect of the 


right arm, overlying the medial aspect of 
the belly of the biceps brachii, three red 
dish and extremely painful nodules, the up 
per two of which assumed cherry size while 
the lowermost one assumed English walnut 
size (see photograph). The appearance oi 
this nodular lymphangitis was not unlike 
sporotrichosis. At the same time he no 
ticed painful swelling of the right axillary 
nodes. He was unable to get out of bed 
on this day, because of severe pains in the 


back and limbs and a very severe headache. 
was called incised the 
No actual pus escaped and 
following the 


A physician who 
finger lesion. 
the patient felt much 
Two days later a nodule developed 


worse 


incision. 
over the metacarpo-phalangeal articulation 
of the right index finger, one-half inch 


aboye the primary lesion. This too was in- 


cised by his physician. The primary lesion 


became larger; the center became necrotic 


and sloughed out, leaving an irregular deep 
ulcer about 3x1 cm. (see photograph). The 
patient’s fever mounted to 105°F.; he suf 

five severe chills each 


fered from three to 
day for five days, each chill followed by a 
drenching sweat. For four days he was 


delirious and his life was despaired of. He 
was severely ill for two weeks during which 
the 


time he remained constantly in bed. At 


he felt somewhat better and 


end of *his tim 
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tried to get up but was unable to walk be- 


cause of weakness. During the next month 


he spent a part of each day walking about 
the house but was forced to lie down from 
He was 


time to time because of weakness. 


still too weak to work when last examined 


(March 1, 1928). 
On January 17, 1928, Mr. C. was ad- 
mitted to the Miami Valley hospital for 


excision of the axillary mass and for drain- 
age of the nodules overlying the mesial as- 
The axillary mass was 
EK. R. Arn. Three 


guinea pigs were inoculated at once 


pect of the biceps. 
removed intact by Dr. 
with the 


material from the axillary nodes and sev- 
eral tubes containing our human serum 
modification of Francis’ medium were inoc- 
ulated directly with the purulent fluid and 
with granulomatous tissue from the abscess 
walls. Three days later the first growth 
was noticed. In one of the tubes in which 


a pea-sized fragment of tissue from the 


abscess wall had been placed small spherical 


whitish colonies were seen to radiate from 
the tissue. (See phot graph.) Growth was 
cbtained on five of the six tubes inoculated. 
To prove that the organism was Ba rant 
fularense the same procedure was carried 
ut as in the J. S. case (case No. XV) and 
every requirement for the identity of the 
organism was satisfied. 

Microscopic examination of the tissue 
from the axilla showed large areas of casea- 
tion necrosis, with well defined fibroblastic 
and epithelioid granulation tissue at the 
pt rif hery. The re were larg € ngans Tor 
eign-body giant cells in the epith d gran- 
ulation tissue. There was 1 ngioblastic 

lation tissu 


proliferation in the granu 


The serum of Mr. H. C., collected on 
January 14, was found by Francis to ag 
ePlutinate Bacterium tul ! in all dilu- 
tions up to 1:1280 \t the Ol State 
Health Laboratories Berry ht ed the 

me results 

Case XX 

Mr. C. J. P., age 25, dressed rabbits at 
the E. F. market He cut the skin of his 
right thumb, over the middle of the prox 
imal phalanx, with a rabbit be n Novem 


ber 17, 1927. The wound in the thumb re- 


4 
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Case XXI 
Mr. A. L. G., age 34, dressed rabbits at 
tlantic and Pacific Tea Company’s store 
18, 1927 These 
J. O. F 
Mays- 


Four days after the initial 


fused to heal. 
injury, an English walnut size mass appeared 
in the right axilla. He felt quite ill, but an 
did not quit work even though he was un- 
able to use the right hand and arm. 
headache and backache but 


in Dayton, on November 
He rabbits had been received from the 


had a_ severe market, which means that they were 





eht thumb and 


Fic. 14. Mr. C. D. M., case XVI. Healing ulcer in web between rig 

index finger, eight weeks after onset. 
does not think that he had a high fever. H ille, | ’ bbit While dressing the 
feels perfectly well now. There is. still rabbit tuck the sharp edge of a meat 
present in the right axilla a firm Englis! hook und the finger nail of the middle 
walnut sized mass showing no tendency to finger of the right hand. His finger became 
suppurate. Serum was not obtained til son hat swollen and began to discharge 
February 17, just three months after the serous material within tw four hours 
inoculation of his thumb. It was found by | ifter the injury to his finger, he 
Francis to agglutinate Bacterium tul experienced a_ vet severe chill, followed 
I drencl sweat His fever became 


in all dilutions to 1:320. 





a 
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very high; he had repeated chills and sweats 
for ten days, accompanied by severe body 
aches and headache. On the day following 
the first severe chill he noticed a painful 
mass in the right axilla, to which flax seed 
poultices were applied for three days. At 
first there were two hickory nut sized 
masses, which later became confluent and 
formed a lemon-sized mass (see _ photo- 
graph). Because of economic difficulties he 
felt forced to work through the period of 
his illness but returned to his home every 
night completely exhausted. 

On February 20, 1928, Mr. G. was ad- 
mitted to the Miami Valley hospital, where 
the axillary mass was removed intact by 
Dr. E. R. Arn. All attempts to recover the 
organism by animal passage and by the in- 
oculation of culture media, were unsuccess- 
ful. Serum collected on February 7 was 
found by Francis to agglutinate Bacterium 
tularense in all dilutions to 1:1280. 

Microscopic examination of axillary tis- 
sue sections showed large areas of caseation 
necrosis, surrounded by a broad zone of 
avascular fibroblastic and epithelioid granu- 
lation tissue, containing occasional Lang- 
hans’ giant cells. There was endothelial 
proliferation, with partial obliteration of the 


venules and arterioles. 


Case XXII 

Mr. E. A. M., a patient of Drs. W. and 
C. J. Ryan and Dr. Joseph O. Porter, age 
67, a retired farmer, killed several rabbits 
in the woods three miles northeast of Eaton, 
Ohio, on November 16, 1927. He dressed 
the rabbits in the field. The patient remem- 
bers distinctly that the livers were dotted 
with small whitish spots. On November 18 
he noticed a small papule on the dorsal sur- 
face of the web between the thumb and 
index finger of the left hand. Several hours 
later he noticed another papule on the same 
hand on the lateral surface of the ring 
finger overlying the distal interphalangeal 
articulation. These gave practically no pain. 
On the afternoon of November 18, the pa- 
tient began to feel drowsy and depressed. 
In the evening he had a chill. The next 


morning he felt rather weak but thought 


he might wear it off by hunting. He went 
out for a short time but felt forced to re- 
turn and go to bed. The following morning 
the arm was markedly swollen and very 
painful. He had a high fever, and a rapid 
pulse, with repeated chills and sweats. His 
wife states that he was “out of his head” 
part of the time. In the evening a painful 
swelling developed in the left axilla and 
there were distinct reddish-blue streaks in 
the skin of the inner aspect of the arm 
Several painful nodules developed along 
these streaks. The mass over the arm 
finally reached the size of a hen’s egg. 
When seen upon December 6, the patient 
was very anemic, toxic, and had lost con- 
siderable weight. He was highly nervous, 
irritable, and greatly depressed. He was 
convinced that he could not live. The pri- 
mary lesion on his left hand was covered 
by a crust. When this was removed there 
remained a deep, sharply punched-out ulcer. 
On January 17, the patient was again seen 
by his physician who found him in good 
spirits. He had regained ten pounds but 
felt weak at times. The lesion on the left 
hand was practically healed but the axillary 
mass was not greatly reduced in size. 
The serum of Mr. M., taken on December 
I, 1927, was found by Francis to agglutinate 
Bacterium tularense in all dilutions to 1 :180, 


Case XXIII 

Mrs. F. A. S., age 42; housewife; patient 
of Dr. N. C. Hochwalt. Mrs. S. was pre- 
sented with a rabbit which had been brought 
from Kentucky. She prepared the rabbit 
for cooking on the evening of November 
28, 1927, and cut her thumb with a sharp 
fragment of rabbit bone. During the after- 
noon of November 30 she complained of 
chills, fever, and generalized aching sensa- 
tions. On December 2, she complained of 
soreness of the palmar surface of the distal 
phalanx of the right thumb; the fever and 
aching continued. The patient was first seen 
by Dr. Hochwalt on the morning of Decem- 
ber 2. Examination revealed a slight swell- 
ing of the distal phalanx of the right thumb, 
together with enlargement of the epitro- 


chlear glands. There was no axillary swell- 
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ing. The temperature at this time was sweats, high fever, prostration and enlarged 
103°F., pulse 120. The patient remained in right axillary lymphnodes. The rabbits were 
bed for four weeks during which time purchased from B. L. Co., of St. Louis, 
the temperature varied from 99 to Missour nd the rabbits had been killed in 
103°F. The area on the thumb became ul- Missouri and Kansas 
cerated with central necrosis while the epi Serum collected on February 13, 1928, 19 
trochlear glands assumed the size of a vears and 2 months following the onset of 
robin's egg. the disease, was found to agglutinate Ba 
On February 8, 1928, the ulcerated area tovinm tularense in all dilutios to 1:160 
on the thumb was smaller but not yet healed Fran 
and was still painful. The epithochlear ry © eariiest case of taferenia of 
mass had not diminished in size and was uintets there is any record cast of the Micsie- 
still tender. There was no axillary mvolve- sipp ' 


ent at any time. 
Serum of Mrs. S., taken on February & 


1928, was found by Francis to agglutinate 


un tularense in all dilutions to 1:1640. + e sc! hands 
bbit | vhile dressing rabbits in 
B. Cases Prior to 127 : De ;' = Po 
\ 12 ake 
Many Dayton physicians indicated vith a | fever, chills and 
to the writer that they had seen pa arena 
tents in previous years who had wu : , 7 nage : ae 
questionably been victims of this dis Hu ‘ nan “ew 
ease. The writer visited these indivi oped in bot xillae. together with a cherry 
duals and in nearly every case elic ted ed n n the right epitrochlear area 
a very characteristic history. <A ci Three ks after the onset of his illness 
cular letter was sent to all of the ps ,' — ly di mee 
sicians of the city asking for informa - re 7 ee ao Pag Pepto pa 
tion regarding old poss*ble cases of 4.) ey ” pe H te ti cai 
tularemia. As result of this letter si: 
old cases were discovered, all amony Serur if My \.. collected on February 
market men. The writer then visited : 28, was found by Francis to aggluti- 
each of the larger markets of the city NM dil s to 
and talked with the proprietors ° 
garding cases of “rabb‘t fever.” \s XXVI 
a result of these investigations, 25 Ir. J. ¢ p> Seem : t the 
cases occurring prior to 1927 were un et — 4 a 
earthed. It was definitely established ; am e ye eee 
. chill, followed by sweats apidly 
that tularemia has been present in this j.ountino fever. His doctor felt that he 
city for twenty years. : uiring “gripp In the right axilla 
; : there developed multiple chert sized pain- 
Case XXII 1 sw rs No ulcer developed at any 
Mr. M. T., age 55; wholesale product time on the right hand Mr. C. was in- 
dealer. During November of 10908, while capacitated for work for three weeks, and 
dressing rabbits, he cut his right hand with after he returned to his work-felt exhausted 
a rabbit bone, three days after which he be- for many weeks 


came acutely ill and suffered from chills and Serum of Mr. C., collected on March 14, 





ree ee 
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TABLE 11 
Gases Prior to 1927 
[3 G a i we 1 
. § 38 s i 2 P i. r 
43 3 FA Be zy 2 33 S 
43 4 st s ss = 8 f : - 
> 5 ty #2 x . a Bg as g es 
3 —i4le@ oO 2% i . P| be . *= a s 3 ° § 8 
&lal? 8 as “8 ce & 3 &3 oh oo 
.T]M BS | Produce dealer |Missourg§ Right hand 3 dayq Wov., 1908 Right axillary Bone 1:160 Many 
and Kan weeks 
sas rab4 
hits 
iM 68 | Market man Kentucky Both hands 34 Nov., 1912 | Right and left axil- Inci- 1:80 Five 
and Ohid days lary, right epitroch sion montha 
yabbita lear 
M BO | Market man Kentucky No ulcer Three | Nov., 1913 Right axillary Wone 1:32 Short 
land Ohig days 
ebbits 
mw BS | Butcher Kentucky Left thumb 5 Nov and left axil- | Inci- 46 days 
rabbits days left ep:troch- sion plus 
M51 | Market man Kentucky] Right thuzb, lef¥Two Kov., 1916 | Right and left axil- 1:32 
rabbits | hand days lary 
M 64 | Market man Missouri] Left middle fin-| Four » 1926 | Questionable 1:32 
rabbits | ger days 4 
M9] Market man Kentucky Palm, left hand | 3-4 Nov., 1916 Left axilla Sponta- 1:160 
rabbits days neous | 
Mj43] Proprietor of Missour§ Bo ulcer Three| Nov.11,1914 Right and left axil- | Inci- | 1:8 
market and Kan days lary sion 
sas rab 
bits 4 
M41 | Market man Missour§ Left index fin- | Three | Nov.11,191 Left axillary Inci- 1:3. 
and Kan4 ger days sion 
sas rab- 
bites 
iM O | Market man Missourl] Right thumb Six Nov.14, 1914 Right axillary Tnci- 1:2 
land Kan- days sion 
sae rab- 
bits 
42 | Market man Kentucky Right index fin-| Four | Nov., 1919 | Right axillary and Bone 1:80 Pour 
rabbits | ger days enitrochlear ponths 
iM BS | Merchant Local Right hand 1-2 | Bov., 1920 Right axillary Bone 1:40 One 
rabbits gays Ponth 
M 60] Market man Kentucky Left middle fin-| Three | Bov., 1922 | Right and left Incisiog 1:160 \Three 
rabbite | ger days axillary sponta- | onthe 
neous plus 
Mi46 Butcher entucky| Right index fin- /Two Bov., 1922 Right axillary | = << I: ne 
rabbits jger days year 
Mi45 Butcher Kentucky None Five j|Hov., 1922 left axillary Excised 1:40 Siz 
rabbits days months 
M/36] Market man iky|Left ring finger [Two Wov.12,1922|Left axillary and epi4 incised 1:80 Pour 
rabbits s trochlear months 
Mi47| Market man Missouri/Right middle fin4Pour Right axillary Incised 1:32 LO wee bed 
ebbits leer 4 plus 
F/55]| Rabbit dresser Kentucky Bone iUn- Wov., 1923 |Right axillary and None 1:6 Several] 
rabbits hn own epitrochleer months 
W468) Rabbit dresser Kentucky None [Un- Mov., 1925 |Rivht exillary and Inc i sian} Pour 
Fabbits pcnown epitrochlear months 
MISO] Merket man Kentucky|Left fifth fingegSeven |Nov., 1924 Left axilla Incisia 1:160 Severa 
rabbits ys months 
tT Rabbit dresser Kentucky Left thumb Pour |Nov., 1924 |Left evitrochlear and [incision 1:8 Five 
Fabbits Hays axillary; nodular pnd spony months 
a lymphang itis Raneo.s 
« iM 54) Market man Kentucky Right thumb Pour j|Wov., 1925 Right axillary Incisiay 1:160 Bmonths 
rabbits Hays plus 
iM 6 Butcher Kentucky Between right [ne Mov.26,1926|Right axillary and ep [mcisiag 1:160; par Several 
rabbits] middle and ring | day trochlear 1:32 weeks 
finger 
i Bo Butcher Kentucky Left little fin+ Pive PMov.21,1926 [left anc right axil- | Incisiog 1:80 Six 
rabbits] cer days lary; left and right month 
eoitrochlear 
iF 66} Houserife Kentucky Right fourth Two fBov., 1926 Right axillary Bone 1:320 
rabbits] finger days 
@ = Glandulgr type UG = Ulperoglandular type 
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Francis 


1928, was found by 
Bacterium tularense in all dilutions to 1 :320 
Case XXVIII 
Mr. B. K., age 38, dressed rabbits at the 


A. market at Thanksgiving 
scratched the left thumb with either a knife 
late r he 


with chills, 


or a sharp rabbit bone. Four days 


developed a fever of 104°F. 


sweats, severe backache and headache. He 
remained in bed for 16 days. Lemon sized 


painful axillary swellings developed on b 


sides. In the left epitrochlear region a 
lemon size painful swelling developed. All 
3 of the masses were surgically drained by 
Dr. A. H. Dunham. Mr. K. was unable t 
return to his work for 46 days after the 
onset 
Case XXVIII 

Mr. R. T., age 51, dressed Kentucky rab 
bits at the F. market during the four days 
before Thanksgiving of 7916. He _ stuck 
sharp fragments of rabbit bones into the 


tip of the right thumb, into the thenar emi- 
nence of the left hand and into the palmar 


surface of the web between the thumb and 
index finger of the left hand. Two days 
later he had a severe chill and severe ach- 
ing sensations in the back and extremities 
He states, “I thought the flu was coming 
over me.” He took to his bed, where he 
remained for two weeks. Two days after 


taking to his bed, he noticed painful swell- 


ings in both axillae. The mass in the right 


axilla assumed the size of an orange, while 


that in the left axilla became of hen’s egg 
size. Two weeks after the onset of his ill- 


ness the mass in the right axilla was drained 


The patient lost 20 pounds dur- 
illness. In 


surgically. 
ing the first two weeks of his 
view of the fact that he weighed 108 pounds 
prior to his illness, this represents a con- 
siderable loss. He did not regain his strength 


for over one year. 

Serum of Mr. T., collected on February 
25, 1928, was found by Francis to aggluti- 
nate Bacterium tularense in all dilutions to 
I 1320. 

Case XXIX 

Mr. B. F., age 64, dressed rabbits which 

had been received from St. Louis at the F. 


to agglutinate 


time, 7914. He 
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market during Thanksgiving week, 70916. 


He stuck the sharp point of a fragment of 


rabbit bone into the palmar surface of the 
skin of t left middle finger overlying the 
proximal phalanx Four days later the 
ind became greatly swollen, reddish-blu 
streaks ascended the arm and he felt very 
weak. His powers of recall are poor and 
does not remember whether there were 


any epitrochlear or axillary swellings. He 
was out of work for six months The 
finger was incised surgically many times 


with a resulting permanent ankylosis of both 


| | 
terp geal articulations 
r ‘ } 
~~, un M1 [ ( ecte | | uary 


28, was found by Francis to 


; : ‘ 
nate Bacterium tularense in all dilutions t 


dressed rabbits at the 
F. market, Dayton, during the month of 
On the day after Thanks- 


13, he vas take sudder lv ill with 


a aisease which was diagn sed “grippe.” 
iksgiving day he had stuck 


into the 





Ia turkey bone 


hand At the same time 


117 
| 


taken ill, a mass appeared in 


left ixill il l i um 1 the S1zZ¢ ota 


This mass drained spontaneously 


if bout one month and caused him great 
pa until the following February The 
axilla drainage continued for five weeks 


not go to bed 


entire illness, although he admits 


that he was much too sick to work 


Serum of Mr. F., 


found by 


collected on February, 
Francis to agglutinate 


in all dilutions to 1:160 


Bacterium tularense 

Case XXXI 
Mr. O. F. F., age 43, proprietor of F. 
market, Dayton, dressed rabbits which had 
been received from B. L. company, St. Louis, 
on Ne The rabbits had been 
killed in Missouri and Kansas. On Armis- 
tice day (November 11, 1918) 
suddenly ill and was forced to take to his 
bed. While dressing rabbits he had scratched 


both hands in many places but does not re- 


vember 8, J978. 


he was taken 


member any papules or ulcers on either 
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hand. On the day on which he was taken 
sick he noticed lemon sized, excruciatingly 
painful both He 
mained in bed for one week, during which 


masses in axillae. re- 


time he suffered from chills and sweats and 


a moderately high fever. The axillary 


masses were drained surg:cally within a few 
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Case XX XI/1 


Mr. E. M., age 41, dressed rabbits witn 
O. F. F. (case XXXI). On Armistice Day, 
1918, a veddish papule developed on the 


medial aspect of the distal phalanx of the 
left He 


cutting or his hands while dress- 


index finger. does not remember 


cratching 





me. C. DD. MM. case AVi. 


curred two days after photograph was taken, 


days of the onset of his illness. The drain- 


age continued for three weeks. He re- 
turned to his work at the end of one week, 
still feeling quite ill. 


collected on Fe} ruarv 
Dr. 
glutinate Bacterium iularense 


to 1:80. 


Serum of Mr. F. 
25, 1928, was found by Francis to ag- 


in all dilutions 


Axillary 


adenopathy. Spontaneous rupture oc- 
eight weeks after onset 
ing the rabbits. While walking on the 
street on Armistice day, he fainted. He was 
confined to his bed f 17 days with a fever 
which remained around 104°F. The center 
of the papule on the finger became necrotic 


week. 
left 


18 days after the onset of his 


He did 
axilla until 


He 


and sloughed out after one 


not notice any mass in the 


illness. 
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was unable to do any work for one month. 


He was then able to work from three to 


four hours a day until the next July when 
he did a full day’s work for the first time. 
The primary lesion and the axillary mass 
incised, the latter on De 
The 
until July, 1919. He felt 


were surgically 


cember 31, 1918. drainage 


weak 


He is now in ex 


very 
the following September. 
cellent health. 

Serum of Mr. M., collected on February 
Francis to aggluti- 


all dilutions t 


25, 1928, was found by 


nate Bacterium tularense in 
I 7320. 

XXNIII 
Mr. C. F., age 4o, likewise assisted M1 


O. F. F XXXI) in the 


Case 


dre Ssing 


(case ~ 
the St. Louis rabbits. He cut the right thumb 
on a rabbit bone on November 8, J01 The 


cut refused to heal. Six days following the 
injury he was forced to take to his bed be- 


chills. He was 


days. He has no re 


cause of high fever and 


delirious for five 
what occurred during that 


lection as to 


period. After he had been in bed for o1 
week the right axillary glands becam« 
incised and « 


He did 


weeks He 


and painful. These were 


tinued to drain for three months. 


not return to his work for 5 


tired very easily and was unable to d 


amount of work to which he was accus 


tomed for five months, after which tims 


slowly improved. 


Serum of Mr. F. collected on 


»5, 1928, was found by Francis to aggluti 


rium tularense in all dilutions 
KXAIV 
Mr. H. S., age 42, dressed rabbits whi 


had been received from Louisville, Ket 


tuckv., at the F. market just 


1919 He 


prior 
Thanksgiving, scratched the right 
index finger with a sharp rabbit bone. F 

days later he developed what he considere 
to be “grippe.” A 


pronounced it “blood poisoning.” He su 


doctor was called 


from chills, high fever, severe 
ache and body 
that he 

The right axillary and epitro 


fered 


aches for two weeks Hi 


states was very weak for fou 


months. 
glands were greatly swollen when he took 
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to his bed. He was unable to return to his 


work for five months. The axillary glands 
were not incised nor did they rupture 
through the skin 
Serum of Mr. S. collected on February 
25, 1928, was found by Francis to aggluti 
nate Bact m tularense in all dilutions to 
1 :80 
\ 1S¢ \ \ \ V 
Mr. W. |] ige 38, patient of Dr 1.B 
B ve I red the back of the right hand 
vhile dressing rabbits during Thanksgiving 
el From 24 to 48 hours after the 
I pa i] right axillar velling 
( d mp ied by fever d chills 
He t go to bed, but was unable to use 
the ha d arm for one mont He did 
t rk during that time 
Ser Mr. E., collect Februar 
24, 1928 s found by Francis ut 
r , eit ] 157 it + 
1:40 
YX XI 
Mf \\ H 60. dressed 1 hits ¢ 
‘ , , o Thar si oul 
the tip of tl sal 
j th a rabl — hres 
ry a pa ls ip 
pt ¢ le ixilla ( lually 
iSS1 1 ™ t \ sin 
( iche ] 1 if) 
I rmpit \ small deep 
Simult de- 
{ t he axill 1 eX] 
, chill , be ae 
d ( ind was < r 
‘ H totaal ed to bed 
ma I xilla 
. ] 1T callv tw we | ter tl] 
set illne [The mass the right 
ixill i. ned spontaneot =] } ne 
t] t the set of | Ines Mr 
H. was unable to return to | rk for 
t I t He did 1 rega former 
chee nd was was unable to completely 
e] f t Tar vert 7 t 
»serun Mr H collected 1 Februar 
15, 1928, was found by Francis t ggluti 
te | re n all dilutions to 
100 
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Case XXXVII 

Mr. P. H., a 
scratched the right index finger, medial as- 
pect of the distal phalanx, while dressing 
rabbits on the Tuesday before Thanksgiv- 
These rabbits had been brought 


market man, age 46, 


ing, 1922. 


Mr. A. W. E., case XVII. 


Six weeks after onset. 


Fic. 16. 
necrotic nail. 


to Dayton from Maysville, Kentucky. On 
Thanksgiving forenoon, he felt that he was 
with grippe”’ 
in the right shoulder. The 


“coming down and with 


“rheumatic pains” 
next morning he came to work at 9 o'clock. 
Just after arriving at his market, “every- 
thing went black and I had a real chill.” 
He went home and went to bed. In the 


afternoon he noticed a mass of hen’s egg 
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size in the right axilla. He could not re- 
main in bed because of shooting, pounding 
The finger lesion was 
treated by 


pains in his head. 
Dakinized repeatedly. It 
his doctor daily for 49 days. 
incised nor did it 


was 
The axillary 
break 


mass was not 





Healing ulcer of tip of right ring finger, with 


himself 


skin. He 
feeling as though he 


through the dragged 
around for one year 
had lost his strength. He is now a huge, 
muscular individual. 

Serum of Mr. H., collected on February 
17, 1928, was found by Francis to aggluti- 
nate Bacterium tularense in all dilutions to 


I :160. 
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XXXVIII 


assisted 


Case 

Mr. I. A., age 45, Mr. P. H. 
(case XXXVII) in dressing the Maysville, 
Kentucky, rabbits on the Tuesday befor« 
Thanksgiving, 1922. Mr. A. is 
that there was no scratch or cut on his hand 
or fingers as a result of any injury acquired 
On the Sunday after 


convinced 


while dressing rabbits. 
Thanksgiving his left arm became very sore, 
from t 


excruciating pain radiating he 


On the next day he 


with 
left axilla. developed 
a high fever, but felt forced to go to work. 
On Tuesday, he had to quit work and take 
to his bed. He noticed for the first time on 
this day a left axillary swelling, which as 
sumed lemon size. On the following Sun- 
day he developed chills and sweats and his 
increased and he was delirious for 
His 
pneumonia. He 
day after Christmas of 1922. 
work on the first of March, 1923, 


two weeks was forced to quit because of 


fever 


many days. condition was diagnosed 


in bed until the 
He went t 
but after 


remained 


the painful axillary mass. This mass was 
excised on March 15. He was unable to re- 
turn to his work until the first of May. 


illness he lost 12 pounds. 
Serum of Mr. 
1928, was found by Francis to agglutinate 


Bacterium tularense in dilutions to 1:40. 


During his 


A. taken on February 15, 


Case XXXIX 

Mr. W. F., age 38, 
while dressing rabbits at the F. 
On November 13, 


acquired the disease 
market, on 
November 11, 1922. 1922, 
the left axillary glands became enlarged to 
Several of the left epitrochlear 
A small papule 


lemon size. 
glands reached cherry size. 
appeared at the same time on the left ring 
finger, which soon became ulcerated, leaving 
The first 
followed by a 
He states 


a dime size deep depression. 
symptom 
drenching sweat and high fever. 
that he felt that he was “coming down with 
grippe.” The primary lesion was not in- 
cised but the axillary glands were surgically 


drained by Dr. R. R. Shank. Mr. F. 


was a severe chill 


was 


unable to return to his work because of 
extreme weakness until March 1, 1923. 
When examined on February 27, 1928, a 


hazelnut sized firm epitrochlear gland still 


remained. 
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collected on February 


Mr. F. 


found by 


Serum of 


28, 1928, was Francis to aggluti- 


nate Bacterium tularense in all dilutions to 
1:30 
Case XL 
Mr. J. H., age 47, dressed rabbits which 
had been shipped to Dayton, from St. Louis, 
Missouri, on November 15, 1923. He stuck 
the sharp edge of a broken rabbit bone into 


the palmar surface of the middle finger of 


the right hand overlying the metacarpo- 
phalangeal articulation. He immediately put 
turpentine on the finger lesion. It is an old 


belief among market men that turpentine is 
the best remedy to use in order to avoid 
“rabbit fever.” The finger lesion refused 


to heal. Four days later, bluish-red streaks 


appeared over the flexor surface of the 


forearm, and he experienced a severe chill, 


followed by a fever which went to 105 


he was delirious for four days and suffered 


from a severe headache and back pains. 
Two days after the onset of his illness his 
doctor noticed a mass in the right axilla. 
He remained in bed for seven days, after 


which he got up, against his doctor’s orders, 


in order that he might go to his home in 
Immediately upon arriving home 
he went to bed for weeks more. He 


mass in the armpit to a 


Columbus. 
two 


tried to “bring the 


head” with poultices, but the mass seemed 


to become larger and reached the size of a 


hen’s egg. It was surgically drained three 


weeks after the onset of his illness. It con- 
tinued to drain for seven weeks. He was 
out of work for ten weeks and when he re- 
turned to work felt very weak for three 


months. He lost 40 pounds during his ten 
illness. 


Mr. H., 


20, 1928, was found by 


wer ks’ 
Serum of collected on February 


Francis to aggluti- 


nate Bacterium tularense in all dilutions to 
I ° 320. 
Case XL]1 
Mrs. M. H., age 55, the mother of H. H. 


(case V), dressed rabbits at the C. market 
during the week before Thanksgiving, 1923. 
She does not remember any primary lesion 
on her hand and is quite certain that she 
acquired no scratches or cuts while dressing 
1923, she 


the rabbits On Thanksgiving, 





emer are 
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suffered frem chills and fever, but did not 
feel that she could go to bed because of 
pressing duties. She noticed painful swell- 
ings in the right axilla and epitrochlear 
glands, the former reaching lemon size. The 
epitrochlear and axillary masses _ never 
drained spontaneously, nor were they sur- 


Fic. 17. Mr. A. W. E., case XVII. 
Six weeks after onset. 


gically incised. She felt very weak until 
during the spring and summer of 1924 and 
was unable to return to her work until the 
fall. 

Serum of Mrs. M. H., collected on Feb- 
ruary 25, 1928, was found by Francis to ag- 
glutinate Bacterium tularense in all dilu- 


tions to 1:8o. 


Case XLII 
Mrs. W. H., age 48, assisted Mrs. M. H. 
(Case XLI) in dressing rabbits at the C. 
market. A third woman (Mrs. C. H.) who 
helped dress these rabbits was taken acutely 
ill at the same time as Mrs. M. H. and Mrs. 
W. H., and after two weeks of identical ill- 





Axillary adenopathy, with diffuse pyodermia. 


ncss, died. Mrs. W. H. does not remember 
any scratch or cut on her hands. The day 
before Thanksgiving, 1923, she felt that she 
was “coming down with grippe,” because 
of a severe headache and aching sensations 
in the back and extremities. She noticed 
on that day a papule on the tip of the mid- 
dle finger of the right hand as well as epi- 
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trochlear adenitis which soon reached lemon 
an English walnut size mass in the 
She suffered 

7 Y > 


transient delirium, chills and sweats for ten 


size, and 


right axilla. from high fever, 


days. She lost an indeterminate amount of 


weight. The axillary mass was sur- 


the 


bi nly 


gically drained day before Christmas, 


She was unable to do any work wu 
March. She that sh 


well 


1023. 
the 


has never been entirely 


following states 
since this ill 
ness. 


Serum of Mrs. W. H., collected on March 


Francis t 


yo 


1, 1928, was found by 


Henderson drained the axillary masses sur- 
gically about two weeks after they first ap- 
peared Dr. Henderson told him at that 
time that he had the disease known to mar- 


ket men as “rabbit fever.” Even though 


he worked through his period of illness, he 


felt very weak for several months. He has 
been in good health ever since. 

Serum of Mr J collected on February 
13, 1928, was found by Francis to com- 
pletely agglutinate Bacterium tularense m a 


dilution of 1:80 and to partially agglutinate 


the organism at I :100 





Fic. 18 Mr. F. C., case XVIII. 


weeks after onset. 


nate Bactcrium tularense in all dilutions t 
1:80. 
Case XLI111 
Mr. O. J., age 30, dressed rabbits at the 
E. F. market, just before Thanksgiving, 
1924. He cut the little finger of the left 


hand, just above the nail, with a sharp rab 
One week later, four masses ap- 
the left 
suffered fever, 
and The the 
axilla took three months to heal. 


bit bone. 
each of walnut 


high 


peared in axilla, 


size. He from chills 
hand and 


or. ©. C. 


sweats. lesions of 


Healing 


Nine 


right hand. 


ulcer of fourth finger of 


Case XLII 


DeB., age 38, 


‘ 


he Ipe d clean and 


Mrs G 
dress rabbits at the (¢ Satur- 


She 


market on the 


day before Thanksgiving, 1924. 


scratcl leit thumb with a sharp frag- 
ment of rabbit bone On the following 
Wednesday she becam« cutely ill 


lemon size mass 


with 
“grippe-like” symptoms. <A 


developed in the left epitrochlear region and 


an orange size mass in the left axilla. Just 
above the bend of the left elbow a walnut 
size nodule developed. She applied poul- 
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tices to the epitrochlear mass and on the 
week before Easter, 1925, it drained spon- 


taneously. One week after the epitrochlear 
drainage the axillary mass was surgically 
incised and about one-half pint of thick 
yellowish material escaped. During these 


five months Mrs. DeB. was unable to do her 
usual amount of work and it was only after 
the abscesses were drained that she began 
to feel better. 

Serum of Mrs. DeB., collected on March 
13, 1928, was found by Francis to aggluti- 
nate Bactcrium tularense in all dilutions to 
1:80. 

Case XLV 

Mr. J. H. K., age 54, cut his right thumb 
accidentally knife dressing 
rabbits on the eighth day of November, 1925, 
at the F. Dayton. Four days 
after the injury, he complained of pain in 


with a while 


market, of 
the thumb, became very weak, developed a 
high fever, with chills and sweats and body 
The ulcer which developed was in- 
Four 


aches. 
cised and cauterized two days later. 


days after the pain developed in the thumb 


he complained of painful swellings in the 
right axilla. These rapidly fused and as- 
sumed grapefruit size. Two weeks later, 


when fluctuation developed, the glands were 
Dr. Crist. 


The material which escaped on the initial 


incised and drained by Damon 


drainage was thin and watery, but rapidly 


became very thick. During the first few 
weeks of his illness he lost considerable 
weight. The ulcer continued to give con- 


siderable pain and it was several months b 


fore it was completely healed. The axillary 


drainage continued for several weeks. He 


was unable to elevate his arm for many 


Mr. K. did not return to his work 
The patient states that 


months. 
until May of 1926. 
he has never felt well since the onset of his 
illness. Examination by the writer on Jan 
1928, showed an atrophic depressed 


the 


uary 27, 


scar of ulcer 6 m.m. in diameter. In 


the right axilla was an atrophic linear scar 


healed by first intention, 3 cm. in length; 


there was no palpable axillary lymphad 


enopathy. 
collected on 


Mr. K. 


January 


Serum of 
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27, 1928, agglutinated Bacterium tularense 


in all dilutions to 1:160 (Francis). 
Case XLV1 
Mr. J. G. S., 


While 


1926, he 


age 360; butcher. 
dressing rabbits on November 25, 
accidentally cut his hand with a rabbit bone. 
On the next day his arm became painful and 
the axilla. 


a tender swelling developed in 


He developed a high fever with repeated 


chills and sweats and remained in bed for 
He was not seen by a physician 
the 
ness, when he was found to have 
101.8°F. 


abrasion on the dorsal surface between the 


one week. 


until one week after onset of his ill- 


a tempera- 


ture of There was found a small 


middle finger and the ring finger of the 
right hand. It had an indurated border with 
a small central deep ulcer, with necroti 


base. The right axillary lymphnodes were 


swollen to the size of a hen’s egg. The right 
epitrochlear lymphnodes were of cherry size 
and very painful. At this time he had 
12,800 white blood cells per cm. with 60 per 
cent polymorphonuclear neutrophiles, 35 per 
cent small lymphocytes and 5 per cent large 
lymphocytes. The axillary mass became 
fluctuant and was surgically drained. Smears 
were negative for tubercle bacilli 

Mr. S. S., age 50, a broth: Mr. J 


G. S., likewise a butcher, dressed bbits at 
the same time. He cut the right index 
finger, with a rabbit bone, on November 20, 
1926. The finger lesion did not heal. Five 
days later an ascending nodular lymphan- 
gitis developed together with axillary and 


epitrochlear lymphadenitis. He developed 


high fever, repeated chills and sweats, was 


greatly prostrated and lost considerable 


weight. His fever persisted until the day 
of his death, December 15, 192¢ His death 
certificate was signed, “rabbit bone infec 


R. D. Potts. 


Mr.  F G. S. colle 


tion,” by Dr. 


Serum of ted on Jan 


uary 20, 1928, was found by Francis to ag 
glutinate Bacterium tularense completely in 
all dilutions to 1:160 and partially in 1:320 
dilution. Similar results were obtained by 


Berry, at the Ohio Department Health 


Lah: 


ratories. 

















Case X LI fii 


Mr. C. R. age 39; butcher. 


On the 16th 
of November, 1926, while cleaning rabbits at 
the O’B. market, Mr. R. 


of the left hand over the proximal inter- 


cut the little finger 


phalangeal articulation with a rabbit bone. 
He put iodin on the cut immediately. Five 
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The next day after the mass appeared at 


eft elbow he noticed a painful swelling 


in the left axilla. The axillary mass as- 


sumed walnut size, while the mass in the 


anticubital fossa reached orange siz¢ Four 





Nine weeks after onset 


days later the finger gave him cor 


aiternoon, he 


pain in the morning. In the 
noticed a painful swelling at the leit ell 


During the next 4 hours he develope 


fever of 103.6°F. Because of financial dif 


ficulties, he remained at work even 
he suff r¢ | from severe chills and sweats 
splitting headache and severe body aches 





days after the onset of his illness he no- 
ticed a mass in the right axilla which 
N 

I ( ij 

ppearan t the right ax 
1 I n ellis ppeare 1 wn 
I | i vnici ched 

h ht axilla 

bit $Sa ere cised ten 

( ed for six months 

} x p } ; 14 ve V 
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weak, was forced to lie down immediately 
after finishing his work, and did not com- 
mence to regain his lost weight until the 
following April. He is now (February 7, 
1928) in excellent health. 

Serum of Mr. R., collected on February 
7, 1928, was found by Francis to aggluti- 
nate Bacterium tularense in all dilutions to 
1:80. 

Case XLVIII 

Mrs. M. M., age 66; housewife. It was 
on Mrs, M.’s farm that J.S., C.D.M., A.W. 
E., and F. C. (cases XV to XIX) 
the 500 rabbits purchased in Kentucky, just 
before this For 
many years she has assisted her son, C.D.M., 


dressed 


Thanksgiving of year. 


in dressing rabbits which he has brought 
from Kentucky. On the night before 
Thanksgiving, 1926, while helping C.D.M. 


dress rabbits she cut the fourth finger of the 
right hand with a sharp rabbit bone frag- 
ment. In two days she became very sick 
and called in a physician who pronounced it 
“old-time bone-breaking grippe.” An ulcer 
remained on the finger at the site of the 
inoculation for many weeks and a large right 
axillary mass appeared. On the day after 
Thanksgiving she developed a high fever, 
chills and sweats, severe headache, transient 
periods of delirium, and severe body aches. 
She was forced to remain in bed for seven 
weeks. She would try to get up and would 
discover that she was too weak, and would 
return to her bed. She claims that she has 


never felt well since this illness. A small 
deep scar of the ulcer still remians. 

Serum of Mrs. M. M., collected on Feb- 
ruary 2, 1928, was found by Francis to ag- 
glutinate Bacterium tularense in all dilutions 


to 1:320. 


SUMMARY AND CONCLUSIONS 


1. The discovery of forty-nine cases 
of tularemia in Dayton, Ohio, in the 
short period of four months, leads to 
the inevitable conclusion that tularemia 
is a common disease. 


2. The most rapidly fatal case of 


tularemia of which there is any record 





Walter M. Simpson 


(4 days, 7 hours) provided an oppor- 
tunity to study the early gross and his- 


topathological lesions. 


3. Twenty-four cases occurred dur- 
ing November, 1927, and in all but five 
instances were due to contact with 
five cases, the 
the 


handling of rabbits killed in the woods 


Kentucky rabbits. In 
disease occurred as the result of 


near Dayton. 


4. A thorough investigation of the 
of this 
prior to 1927, led to the discovery of 
All but 
2 of these older cases occurred in mar- 
ket least 
tributable directly to tularemia, have 


incidence disease in Dayton 


25 cases, dating back to 1908. 


men, At seven deaths, at- 
occurred in Dayton during the past 
decade. 

5. In forty cases in the Dayton se- 
the the 
glandular 


ries, disease was of ulcero- 


type. Sporotrichosis-like 
nodular lymphangitis was present in 6 
patients. In 9 cases, there was no pri- 
mary ulcer, the organism having ap- 
parently passed through unbroken skin 
(glandular type). No example of the 
oculoglandular or typhoid types were 


encountered. 


6. In every instance, the disease re- 


sulted from direct contact with the 
wild cottontail rabbit. East of the 
Mississippi River, the deer-fly and 


wood-tick do not play any important 
role as transmitters of the disease. 


7. Up to May 1, 1928, reports of 
613 authentic cases, including the se- 
ries here reported, have come to the at- 
tention of Francis. Cases have been 
reported in every state of the Union, 
except the New England States, Dela- 
and Washington. 


ware, Wisconsin, 
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Fic. 20. Mr. A. L. G., case XXI. Right axillary adenopathy. Seven weeks after 
onset. 
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There have been 23 recorded deaths 
(3.7 per cent). With the exception of 
3 cases occurring among laboratorians 
in England, and 7 in Japan, all of the 
have the United 


cases occurred in 


States. 


8. The organism was recovered di- 
rectly from human tissues in two cases. 
A human serum modification of 
Francis’ cystine glucose meat infu- 
sion peptone agar was employed. 


g. It was demonstrated experimen- 
tally that the will 
through the unbroken skin. The or- 


organism pass 
ganism retains its virulence in guinea 
pig splenic tissue, preserved in glycer- 
ine in an ice-box, for two months. 


10. The diseases known to ophthal- 
mologists as Parinaud’s disease and 
conjunctivitis necroticans infectiosa 
are clinically similar to conjunctivitis 


tularensis. 


11. The diagnosis is usually simple 
if one has a suggestive history, to- 
gether with an influenza-like onset 
(fever, chills and sweats, severe head- 
ache and aching sensations in the back 
and extremities, marked prostration) 


and the characteristic primary lesion 
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and regional adenopathy. Confirma- 
tion is best obtained by. specific agglu- 
tination tests at some laboratory pro- 
vided with Bacterium tularense anti- 
gen. Material from the primary lesion 
or regional lymphnodes may be inject- 
ed into a guinea pig or rabbit, and the 
organism recovered on special cystine- 


containing media. 


12. There is no specific treatment. 
The treatment is essentially sympto- 
matic. The primary lesion is a granu- 
loma, and incision is distinctly contra- 
indicated. the 
involved lymphnodes is indicated only 


Surg‘cal drainage of 


when definite evidence of suppuration 
is present. The effect of immune 
serum on the course of the disease will 
be the subject of a further report. 


NoTE: 


The writer is deeply indebted to the phy- 
sicians of Dayton for their enthusiastic co- 
operation; to Dr. Edward Francis, for his 
willingness to repeat and confirm the writer’s 
findings, and for constant encouragement ; 
to Dr. Aldred Scott Warthin, Director of 
the Pathological Laboratories of the Uni- 
versity of Michigan, for the use of his 
photomicrographic apparatus; to Dr. Eli R. 
Crew, Superintendent of Miami Valley Hos- 


pital, for many material aids. 
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Editorial 


NATU- 


HUNTER, THE 
RALIST SURGEON 
1728-1028 
His Influence Upon Internal Medicine. 


JOHN 


In the two hundred years that have 


passed since the birth of John Hunter 


the development of Medicine has 
reached such a stage in its evolution 
that the influence of this interesting 


individual upon that development can 
be more clearly seen and evaluated. 
He is ranked among the master minds 


of medicine. His name is linked with 


Harvey among the anatomists, and 


with Lister among the surgeons; and 


there is not a single field of practical 


medicine or surgery in which his 


name may not be mentioned as a great 


fore-runner. Yet, curiously enough, 


the reader of his life and works can- 
not confess to any feeling of attrac- 
tion towards his personality—quite the 


opposite state is aroused. As a boy 


in the village of Long Calderwood 


near Glasgow his reactions were not 


regarded as becoming a Scots boy 


whose father came from an ancient 


line of gentry and whose _ brothers 


were preparing for careers in law and 
medicine. He was stupid in learning 
to read, idle and a cry-baby, a failure 
School in which his 


in the Latin 


brothers had been successful, and 


mother-spoiled. Surely today he would 
be rated very low in any intelligence 


test, and would be regarded with sus- 


picion_as to his future mental develop- 
ment. Even his relatives had no ill: 
sions as to his being a difficult child, 
but in their unprejudiced descriptions 
of him they mention several character- 
istics of saving-grace quality that serve 
to lessen the unpleasant impression his 
boyhood and early youth make upon us. 

Although obstinate and rebellious as 
to book-learning, he was conceded to 
be observant, quick of perception and 
exceedingly neat of hand, particularly 
in anything of a mechanical nature. 
His own version of these unpleasant 
youthful years was “They wanted to 
make an old woman out of me, or that 
| should stuff Latin and Greek at the 
University ; but these schemes | cracked 


like so many vermin as they came be- 


fore me.” Different indeed was he 
from his older and more attractive 
brother William, who also achieved 


lasting fame as a master in medicine. 
But the secret of John Hunter's ap- 
parent failure as a, proper kind of a 
Scots boy was, as in the case of many 
another boy of many different periods 
in the world’s history, that his heart's 
interest was scientific. He was born a 
naturalist, and a naturalist he remained 
all his days, and what he contributed 
to medicine and surgery was the result 
solely of this character of his intellec- 
tual make-up. He tells us later in his 
life, that as a boy he had the urge for 


an understanding of the natural world 
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about him, “‘the clouds, grasses, leaves, 


ants, birds, tadpoles and_ caddis- 


worms.” He watched these and ques- 
tioned people concerning them to no 
satisfaction. Books and book-learning 
he hated; to go bird’s-nesting, to com- 
pare their eggs and note their differ- 
ences in color, size and shape gave him 


kind of 


discipline. It 


his mental satisfaction and 
was but natural, there- 
fore, that anatomy should attract him 
realization 


as he came to manhood’s 


that there was work to be done in this 
world. 
gan work with his brother William in 


So 1n September, 1748, he be- 


London, chiefly in the dissecting room, 
and in the second year became demon- 


strator to the students attending his 


brother’s courses of lectures. John’s 


life at this time showed that any 


charge of laziness made against him 


in early life was untrue, he slaved 


the most 


from morning to night in 
unpleasant business of the dissecting 
room of that period and its necessary 


relations with the resurrection men 
with whom he is said to have made 


great friends. Quite naturally the so- 
cial amenities of such a life did little 


towards making a gentleman out of 
him, although his brother was given 
credit for making him aman. But cir 


cumstances brought him into contact 
with Cheselden during the summers of 
1749 and 1750, and in the next year 
with Percivall Pott. From the former 
surely some refining influences must 
have touched Hunter, for Cheselden 
was noted for his refinement of man 
ner and his love of art. Hunter’s in 
terest in pictures and prints in later 


life may possibly date back to his asso 


1061 


ciation with Cheselden. Nevertheless, 


Hunter’s attitude towards the world, 


and particularly that of his own pro- 


fession, savored of a contemptuous 


superiority; his conceit made him at 


times a most unlikable person, coarse 


and repulsive. If ever a human being 


was sold, body and soul, absolutely to 
his work that individual was John 
Hunter His brother William was like 


him in this respect. Together they 


tore through life with untiring passion 
for scientific work, without other rec- 
reations or hobbies, putting only such 
value on the pecuniary rewards of 
practice as would enable them to obtain 
means whereby they could pursue their 
The results of this 


Passions, 


I 


scientinc 


passion appear as an everlasting me- 
morial in their individual and com- 
bined anatomical achievements. But 


the glory of all this accomplishment is 


tarnished by the controversies which 


the Hunter brothers carried out with 


the Monroes and Percivall Pott, and 
finally with each other, as was inevit- 
able because of their natures. Work 
was the only bond between them; they 
would fight side by side against any 
outside claimant to their discoveries, 
and finally against each other when 
both claimed priority. All of this 


sad story of the unpleasant 


makes a 


} 


aspects of human actions, even when 


viewed in the light of the controversial 


fashion of the times. The final es- 
angement of the brothers was their 
dispute over the discovery of the struc- 


nta and its communi- 
No 


for their ugly 


ture of the place 


cation with the uterus justihable 


apology qual 


excuse oOo! 
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rel has ever been shown, and _ the 
knowledge of it completely effaces any 
persona! feeling of liking or admira- 
tion the reader of today might other- 
wise have incited withu. him by their 
other great qualities. 

Sut it is neither a history of their 
lives and achievements nor an estimate 
of their personalities that I wish to 
present here. Rather is this brief 
sketch designed to illuminate the influ- 
ence that John Hunter’s life and works 
exerted upon the development of med- 
icine. That this influence was a tre- 
mendous one is universally conceded 
We give him a position among the 
masters—the great masters—of med- 
As a philosopher he has even 


He 


is perhaps most commonly thought of 


icine. 
been compared with Shakespeare. 


by the medical profession as a great 
surgeon, and was called by Abernethy 
all times. Yet 
he surely was 


the master-surgeon of 
an operating-surgeon 
not. Few operations are ascribed to 
him; and the only important one asso- 
ciated with his name is the tying of 
the femoral artery for popliteal aneu- 
rism which had not previously been 
done. This operation was approached 
by him, not from the operative stand- 
point, but from that of anatomy, phys- 
iology and pathology. Hunter himself 
had no high opinion of operative sur- 
gery; he considered an operation to be 
a reflection on the healing art and an 
acknowledgment of the insufficiency of 
surgery. In truth, as far as surgery 
is concerned, Hunter was a surgical- 
a biological philosopher. 





pathologist 
His interest lay in the anatomico-phys- 
any 
the 


principles involved in 


rather than in 


iological 


morbid condition 
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operative attack. The leading surgical 
consultant of his time, it is not known 
to what extent he operated upon the 
patients who came to him, or had oth- 
ers operate for him. He, himself, had 
a very definite dislike for the practical 
application of scientific knowledge. 
Practice was subordinate to anatomy 
and pathology. All that he received in 
investiga- 
The oft- 


“damned 


fees he spent on scientific 
tions and on his museum. 
quoted remark about that 
guinea,” reluctantly earned, only be- 
cause he must have it to spend on his 
science, reveals the absorbing passion 
of his life. Even at the last, when his 
practice had become lucrative, he spent 
all on his work and left only his mu- 
seum consisting of more than 13,000 
specimens, for the support of his wife 
and children. 
Hunter at the height of his fame is 


The popular opinion of 


also revealing; he was regarded as a 
surgeon who would do everything to 
discover the nature of one’s ailment, 
help it if it could be helped, but if not 
amenable to treatment, would do every- 
thing in the world to secure an autopsy 
on the patient. His museum or “Nat- 
ural History” as he called it, was open 
to visitors two months in the year, Oc- 
May for 


“noblemen and gentlemen who were 


tober for the profession, 


only in town during the spring.” In 
every field of natural history, anat- 
omy, physiology, pathology, anthro- 
pology, botany and geology he made 
discoveries of great importance and 
established new facts. For forty-five 
years of his life (1748-1793) he was 
engaged in “dogging the footsteps of 
Nature day by day” in order to spy out 


her secrets and to obtain for his mu- 
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seum any specimen that would throw 
light on the manner in which Nature 
defended living matter and repaired 
This 


perhaps the keynote to his medical 


defects in living tissues. was 


philosophy. He has often been called 
a “vitalistic’’ surgeon; he replaced the 
old surgical quackery and empiricism 
by the scientific method of observation 
and experiment. He was the first sur- 
geon to make the actions and reactions 
of living tissues the foundation stone 
on which all surgical practice must be 
based. He was the first man of med- 
icine to realize the unity of all living 
matter, and to assert that the study of 
the minutest forms of life would illu- 
minate the more complex structures 
and functions of the human organism. 
Without the 


and conditions 


the knowledge of laws 


under which vital ac- 
tions and reactions were originated and 
maintained the surgeon and the phys- 
ician were pure opportunists, empirics 
or quacks. Hunter created thus a new 


epoch of medical philosophy; he 
laid the corner-stone of modern med- 
icine. He saw clearly that disease was 
only altered life; he saw further that 
Nature attempted to return to normal 
life by resisting the causes of disease 
and repairing the damages resulting 
therefrom. He believed that all living 
matter possessed the power of defense 
and repair. Upon this he based his 
conception of the treatment and cure 
of disease; through observation he 
thought it possible to obtain a knowl- 
edge of natural defense and repair, and 
to apply these principles in the treat- 
ment of patients. This thought ani- 


mated his entire life work, and was 
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responsible for his collection of ten or 
more thousand specimens that to him 
threw light upon these natural laws in 
the multiform methods of Nature. In 
this museum he attempted to collect 
everything that would throw light upon 
the laws of growth and repair. With- 
out knowing anything of the histolog- 
ical changes underlying inflammation 
he regarded its varied manifestations 
as essentially curative in nature, and 
his recognition of this fact constitutes 
perhaps his most important contribu- 
tion to the practical side of medicine. 
He was more than a century ahead of 
his times in this conception, as well as 
in many another one. If we read 
Hunter today with the modern under- 
standing, and substitute the modern 
terminology of reflex, functional adap- 
tation, hormone-reactions, toxic effects, 
anabolic, katabolic, etc., for his con- 


sciousness,’ “sympathies,” “morbid 


“combination,” 


poisons,’ “decom posi- 
startled at their 


None of 


the discoveries in medicine made since 


tion,’ etc., we will be 


extremely modern quality. 
his day puts him behind the times, for 


no matter what their 


interpretation 
may be at any period, the vital phe- 
nomena he saw and described will re- 
main essentially the same. If we read 
Hunter's works with this spirit of in- 
sight we shall find that his observations 
threw new light on practically every 
organ and tissue of the animal organ- 
ism. Our knowledge in many ways 
remains today where Hunter left it. 

scholar of his 


Hunter was not a 


times; he knew no mathematics. no 


logic and was ignorant of the classics. 
would have been 


How much better it 
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for him and the world if he had added 
such erudition to his great store of in- 
trinsic mental ability and energy. He 
was always handicapped by an inability 
to express his thoughts, and his written 
works suffered from this educational 
deficiency. He was born a genius pos- 
sessing wonderful powers of observa- 


tion, abstraction and analysis, and these 


qualities added to his insatiable love 


for work, his passion for original re- 


search, his indomitable will and his tre- 


mendcus capacity for thinking made 


of Hunter the great philosopher of life 
and nature. He combined in an extra- 
ordinary degree the two philosophic 
methods of induction and deduction. 
In pathology particularly he employed 
the deductive method, reasoning from 
premises and hypotheses invented by 
himself. In spite of some errors the 
wonder is that so many of his specu- 
lative conclusions in physiology and 
pathology, made without the aid of 
microscope or chemistry, have be2n 
confirmed by later workers possessing 
this equipment. In deduction he often 
anticipated discoveries far beyond the 
facts at hand. Many examples of per- 
fect 


writings, but also others of fallacious 


induction are also found in his 
reasoning by analogy and comparison. 
He used the inductive method chiefly 
in collecting and assembling the scat- 
tered facts of comparative anatomy 
and physiology, but much of his path- 
ology was also based on induction. He 
employed the two methods, Deduction 


and Induction, at will, sometimes with- 


cut fully coordinating the two methods, 
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but this was only because, as has been 
expressed by Morris, that he, in spite 
of his wonderful genius, “fell short of 
monarch of the 


being an absolute 


whole kingdom of the intellect.” Hun- 
ter has been criticized because of cer- 
tain obscurities; Buckle explains these 


by saying that the conflict in Hunter’s 


mind between Deduction and Induc- 
tion darkened his understanding. (tt- 


ley laid them to deficient education. 
Morris explains Hunter's obscurities 
by the complexity of the subject or the 
mind was in 


fact that Hunter’s own 


doubt. Be this as it may Hunter was 
stated by Buckle to have “remodelled 
the fabric of Knowledge ;”’ he is placed 
with Harvey, Bacon and Newton as a 
man of science, and with Shakespeare 
as a man of natural genius. His con- 
temporary and critic, Jesse Foot, how- 
“What 


John Hunter's service to Medicine and 
Arthur Keith has probably 


ever, asked scornfully: was 
Surgery ?” 
given the best answer to this question: 
“Tf I had to inscribe the tag attached 
to the coat lapel of the shade of John 
Hunter as it applied for entrance to 
the Valhalla of the great medical dead, 
[ would write: ‘This is the man who 
discovered that every measure to fur- 
ther healing and to preserve health and 
life must be based on an _ accurate 
knowledge of the vital processes of liv- 
flesh’.”’ 


revolutionized medicine, and he 


Hunter 


did it 


ing For this reason 
as a philosopher of abnormal life—in 
other words as a pathologist and not 


cs a practitioner. 











Abstracts 


Experimental Tularemia in Birds. By R. 


G. Green and E. M. Wade (Proc. So 
Exper. Biol. and Med., May, 1928, Vol 
XXV, No. 8, p. 637). 

These investigators have previously ré 
ported that grouse are susceptible to ex 
perimental tularemia. Inoculation of an 
abrasion through the skin of a ruffed grous« 
results in a fatal septicemia. Preliminary 
experiments carried out on the suscept 
bility of the Hungarian partridge to ex 
perimental tularemia indicate that this bird 
is highly susceptible to the disease, a fatal 
infection resuliing from an open inocula 
tion of a skin abrasion. The pigeon ap 
pears to be relatively more resistant It 
this bird an intramuscular injection cause 
the formation of a local lesion, and in som: 
cases is followed by a generalized invasi 
by the organism. Even with the pr 
tion of a septicemia, no clinical symptoms 
were observed in the pigeons in their series 
and those not killed have recovered. 71 
ring-necked pheasant also appears to | 
relatively resistant to experimental tularem 
ia. The domestic chicken appears to b 
absolutely resistant to the disease ()rgai 
isms injected intra-muscularly do not 
pear to invade and produce a general 


fection. 


A New Liver Function Test. By Alice R 
Bernheim (Proc. Soc. f. Exper. Bi uN 
Med., May, 1928, Vol. XXV, No. 8, 1 
075). 

A rise of the icterus index had 
noted to occur folowing the intravenous 
jection of phenoltetrachlorphthalein. W1 
bromsulphalein was used no rise in_ the 
index took place. At first the rise in inde> 
following the use of the phenoltetr 
phthalein was thought to be its toxic acti 
upon the liver It was suggested by Dr 
S. M. Bassett that. inasmuch as distill 


water was used to dilute a 5 per cent t 


cent iut n the cast I phe 
ichlorphthalein and no dilut was 
n the case of bromsulphalein, the in 
n icterus index might be due to the 
red cells b the distilled wate 
ingly, injections of distilled water up 
ra vere give intravenously, and, 
1S¢€ rise 1 the icterus index was 
d From this observation the idea 
I I 1S¢ f distilled water might 
s liver functi test Ii the nor 
emoves bilirubin from the blood, 
Ir bilirubin being the hemogk 
IT lest ve rec bl ( ( ls it S 
ble t Ippose that a | rdered 
rel N ess emci t] li then 
, | pers iam tine antics f 
vater the icterus index rist m 
| S half hour afte yectiol 
verage fris¢ I 2.§ mts d re 
t I ly ns5! if eater 
t ndex might eivab] 
t lividual 
live t returi rn 1g 
ed Ache te ¢ the wat 
ert | experiment t he 2 ( 
S P ¢ freor 1O0-T] 
if I iS¢ 5 evel 
| ip t maximun 
+} rt i] perso1 re 
I as tat But 
xpectati the 1¢ t 
hy . ise ‘ ‘ ‘ 
¢ ex ‘ ill - lit ¢ 
unct ' ternpt 
! 
bserva 1 t prese 
peculative. It seem kely 1 
“ae 4 blood tl mal 
‘ te +1 + +1 ‘ ; 7 
, +] = 1] , y 
e bilirubin-ren 
t ] ()} 
5s normal p 112 
‘ T he 9 1 dual 
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from 2 to 4 points in the 
Of the 


showed a rise of 


icterus index. hospital cases 28 


showed either no rise or a fall. These 28 
cases comprised: 5 of catarrhal jaundice, 
1 of arsenical poisoning with jaundice, 2 


of metastatic carcinoma of liver from pri- 
stomach, 5 of hepatic cirrhosis, 1 


mary in 
of cyst of liver, 1 of Wilson's disease, 1 of 
small liver with right lobe absent, 3 of 
carcinoma of head of pancreas, 3 of cardiac 
disease with decompensation, 4 of Hodgkin's 
disease, 2 of Graves’ disease. The remaining 
94 cases showed a rise in the icterus index. 
In 5 of these the diagnosis of liver disease 
was made: 2 cases with the clinical diagno- 
sis of cirrhosis with ascites, 2 cases of en- 
larged liver in syphilitic patients, 1 case of 
localized carcinoma of liver, extension from 
these indexes 
with the 


Among some 


points. 


bladder. 
rose less than 2 
severest liver damage showed a fall in in- 
dex, those with less damage showed no rise, 
from 2 


gall 


Cases 


and normal cases showed a rise of 


to 4 points. These facts make it seem pos- 


sible that in some of the hospital cases 
showing a rise in index of less than the nor- 
mal 2 points a corresponding slight liver 


dysfunction may be indicated. In 3 cases of 
thyroid disease (1 adenoma with symptoms 
of intoxication and 3 of disease ) 


changes in the icterus index following the 


Graves’ 


injection of distilled water corresponded to 
the rate of basal metabolism and the con- 
dition of the patient, the higher the metabol- 
ic rate, the lower the index. Bromsulpha- 
tests were made to check the 
test. Where findings were normal in the 
dye test they were likewise normal in the 
water test. With the bromsulphalein test 
in jaundice there is always a 100 per cent 
the dye one-half hour after 


lein water 


retention of 
injection irrespective of the severity of the 
liver involvement. With the water test the 
index either does not change or decreases 
according to the extent of damage. This 
test is accordingly a more delicate gauge of 
disturbance than the dye test, when jaundice 
is present. There is a fairly common im- 
pression that the intravenous injection of 
distilled water may produce unpleasant con- 
sequences varying from a mild chill to death. 


In none of these cases were there any un- 
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pleasant reactions. On the contrary rest- 
less paticnts were quieted, and all without 
exception experienced a feeling of well-be- 


ing lasting several hours. 


Extract on Erythrocytes 
Normal Individuals. 
Johnson and Hild- 


Effect of Liver 
and Reticulocytes in 

3y C. H. Watkins, R. 
ing Berglund (Proc. Exper. Biol. 


and Med., May, 1928, Vol. XXV, No, 8, 


p. 720). 


Soc. 


The effect of liver extract in pernicious 
anemia may be analyzed from the point of 
view of the immediate reaction, as well as 
The 


reaction includes among other things three 


of the sustained reaction. immediate 


distinct morphological features: the nor- 


moblastic response, the reticulocyte  re- 


sponse and the liberation of the mature 


erythrocytes. It is a well-established fact 


that the bone marrow in pernicious anemia 
is hyperplastic and contains large numbers 
of erythrocytes in various stages of devel- 
other words, there 


epment. In appears to 


be a difficulty in the maturation of the 
discharge 
This 


faulty maturation is in character probably 


erythrocytes necessary for their 


from the marrow into the circulation. 


morphological rather than chemical, for the 
cells in the filled 
with hemoglobin and products of hemoglob- 


marrow are completely 


in have been deposited in the various tis- 


sues, Thus the hemosiderosis, in the clas- 
sical interpretation of pernicious anemia 
looked upon as a proof of the hemolytic 


character of the disease, might indicate a 
destruction of erythrocytes in the foci where 
ever 


When 


liver therapy is instituted, the bone marrow 


they formed before they were 


delivered into the circulating blood. 


were 


presumably is stimulated to mature and re- 
lease the cells. <A slight retardation in the 
maturation as compared with the discharge 
explains the three morphologic features of 

The effects of 
normal individuals 


the immediate reaction. 


liver extract upon six 
were studied for a period of ten days dur- 
vials of liver 


300 


ing which they were given 3 


extract (Lilly 343) or the equivalent of 


gm, of raw liver daily. Their erythrocyte 


counts were, between 4,500,000 and 5,800,000. 


Daily erythrocyte and reticulocyte counts 
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obtained the results might be 


were 


That 
reduced to a common base line, the original 


erythrocyte count of each individual was 


called 100 per cent, and the subsequent 


crease or decrease in erythrocytes was Cal- 


culated in terms of the per cent of the 


original value. In all cases but one there 
was a definite increase in erythrocytes at 
the 10th day. The percentage is an irregu 


lar curve up to the value of 120.7 per ce! 


on the 1oth day. The irregularity of the 


due to an of th 


the 


curve attempt 
body to 


contra-distinction to 


may be 
T 


polycy themia 
the 


increase in 


overcome 
clear occurrences 
in pernicious anemia no the re- 


took 


percentage remaining 


ticulocytes place in the normal indi 


the between 


} 


viduals, 


0.0 and 2.0 per cent. There was no change 
in the leukocyte counts. The hemoglobin 
followed the red count, but probably not in 
full proportion to the increase in red cells 


In all cases the individuals developed some 
symptoms of polycythemia vera; thus vary 


ing degrees of headaches, epistaxis, acrov 


distress, were en- 


called to 


abdominal 
Attention 1s 
the 


anosis and 


countered 


mediate response in normal individual 


as compared with the delayed discharg: 


mature red cells in pernicious anemia. Ii 


in pernicious anemia we base our compar! 


son on the occurrence of increased number 


of normoblasts, the first signs of respons¢ 


one group as 


to the liver come as early in 


in the other. Thus the liver extract m 


normal individuals as in pernicious anemia 


brings about an immediate release of red 
blood cells into the circulating blood In 


the normal individual the maturation of the 


l- wm 


cells is complete and the release rapid; 
the 


pernicious anemia maturation is re- 
tarded, discharge of incompletely matured 


cells occurs and precedes the discharge of 
fully matured ones; the process as a whol 


is prolonged. 


Hemoglobin Construction within the Body as 
Influenced by Diet Factors. A Constde 
Problems. By G. H. 


ration of Anemia 


Whipple (Am. Jour. of Med. Sc., June, 
1928, CLXXV, No. 6, p. 721). 
Whipple is convinced that a wrong as 


sumption has seriously hampered the study 
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of cert um anemias Attention has 
been cussed upon hypothetical toxins 
which we upposed to destroy red cells 
im Ti il thus bring about the anemia 
Because t Ca be demonstrated that a few 
types of anemia were due to toxic or para- 
sitic destruc red cells (septicemia, 
drugs, malaria) it has been assumed that ail 
other forms of anemia must be due to some 
hemolytic toxin produced in the intestinal 
tract, kidne tumor growths, et This 
dea is given up with great difficulty. Per 
n s anemia is the stronghold of those 
who believe in toxic red cell destruction as 
the essential etiologic factor The anemia 
associated witl 


bothriocephalus infections, 


whicl ten called pernicious anemia, has 
long beet cited as the real proot of the 
toxic et gy of pernicious anemia. Meul 
engracht reviewing all of the known facts 
could find direct evidence for any demon- 
strable toxic substance in the bothriocepha- 
lus anemias, although he concludes that per- 
nicious anemia is due to an obscure intesti- 
nal intoxication Nevertheless, each one of 
his deductions may be used as an argument 
n favor the theory that pernicious anem- 


la 1S a deficte disease. Whipple in 


IQ22 


Ivanced the view that in pernicious anemia 
there is a la f stroma building material 
but gt exces ft pigment and pigment 
building terial he important observa 
tions of Minot and his collaborators may be 
interpret ia evidence In tavor Ot a la k 

t a stroma-producing substance so that per- 
nicious anemia may prove to be a deficietc) 
disease I s difhcult to reconcile the 
prompt remission in pernicious anemia due 
to liver teeding with a causative agent in 
the rm of an intestinal toxin It will be 


reexamine all ot the anemias 


and search for a possible deficiency factor 


rather than for an elusive toxin. It is per- 


missible to assume that in the anemia of 
cancer cachexia we are dealing with a 
hemoglobin building material which is per 
haps used up by the more vigorous and 
rapidly growing tumor cells. In the case 


of intestinal stricture or general malnu 


there may be a anemia due 


to lack of 


intestinal tract. The 


trition severe 


materials unabsorbed from the 


anemia of nephritis may 





1068 


be explained as due to faulty conservation 
of hemoglobin building material. The nor- 
mal kidney plays a part in the conservation 
of pigment material, and it may be assum- 
ed that the diseased kidneys fail in this 
function is in other excretory ones. It may 
be accepted as established that simple anem- 
ias due to loss of blood can best be treated 
by means of diet therapy. Pernicious anem- 
ia has been shown to be amenable to diet. 
Why not anemias 


and marrow diseases for a possible deficien- 


examine other obscure 


cy factor? 


The Blood Pressure in Pernicious Anemia, 
3y J. Lerman and J. H. Means (Amer. 
Jour. Med. Sc., June, 1928, Vol. CLXXV, 
No. 


It is generally recognized that blood pres- 


6 797 


p. 444 


sure is low in pernicious anemia, but the 


contains no adequate statistical 
Text-book articles on 
that the 


The pres- 


literature 
study of the subject. 
pernicious anemia usually state 
pressure is “low” or “very low.” 

blood 
findings in 500 consecutive cases of perni- 


Massachusetts Gene- 


ent study is based on the pressure 


cious anemia from the 
ral and Peter Bent Brigham Hospitals. The 
observations were all made with the patient 
in bed by the the auscultatory method of 


Korotk ff. 


made showed only 


Analysis of the observations 


slight variations in the 


Compared with 


averages due to age or sex. 
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the average figures for normal people the 
blood pressure is significantly lower in per- 


nicious anemia. The incidence of systolic 
hypotension in controls varied from two to 
three per cent, and of diastolic from 0.3 
to 1.6 per cent. In the pernicious anemia 
series the incidence was about II per cent 
for systolic and about 30 per cent for dia- 
stolic hypotension. These percentages cor- 
rected for the age distributions of the con- 
trols are still higher. Hypotension is a 
more frequent condition in pernicious ane- 
mia than in tuberculosis. It appears that 
in pernicious anemia hypotension is asso- 


ciated with an almost complete disappear- 


ance of hypertension whereas in_ tubercu- 


patients the existence of hypotension 
little effect on the 
hypertension. The 
in pernicious anemia is of 


losis 
has but frequency of 
f hyper- 


distinct 


intrequenc\ 


tension 
rare as is the 


hydrochloric acid in the 


interest, being practically as 
free 
Until 


presence ¢ if 


gastric juice. further control data on 
the anemia have been sceured no diagnostic 


blood The 


in pernicious anemia are 


weight can be laid on pressure 
pulse 
higher than the corresponding normal ones 


This increase d pulse 


pressures 


by 9 to 17 mm. of Hg. 


/ 
pressure is apparently a feature of an in- 
creased volume flow of blood of a compen- 
satory nature, and finally results in hyper- 
trophy of the cardiac musculature. With im- 
provement in blood picture the pulse pres- 


sure tends to diminish 
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Cimical Laboratory Procedures. By Georg Colles: f Medicine Second Edition, 
L,. Rhodenburg, M. D., Director of Lal Revised 2 pages, 83 figures, partly in 
ratories, Lenox Hill Hospital; Consult lor. W. B. Saunders Company, Phila 
ing Pathologist, Lincoln Hospital, Miseri delphia and London. 1928. Price in clot! 


cordia Hospital, Beth David Hospital, $4.51 


New York 206 pages The MacMillar Ch first edition printed in 1923 was 
Company, New York, 1927 Price 1 reprinted in January and April, 1924, and 


Cloth, $3.25 Septembe 1925. It was written in th 
This is a collection of laboratory methods _ belief that it would be of help to the pract 
which in the hands of the writer have show medicine, its aim being to present 
their relative simplicity and clinical accu- learl nd concisely as possible the 
vacy over a period of years of actual usé met vhich accurate diagnosis rest 


Where several methods are known or it he uthor experience in hospital and 


common use, the one which practical ex private practice impressed him with the need 
perience has indicated, for one or anotl r such a book as an intermediary betweet 
reason to be preferred, has been arbitraril the cla il descriptions of the text-books 
selected Some knowledge of laboratory f medicine and the treatise on the latest 
procedure on the part of those using the mod f treatment Refinement of diagn 

volume is pre-supposed. No claim is mad is compels the use of the trained senses of 
for originality, and free use has been mad touch, sight and hearing, but it is certam 


of all current text-books. An effort has that the modern development of laboratory 


been made to present concisely such pr method nd the over-exploitation of th 
cedures as are frequently undertaken in linical laboratory have diverted attention 
routine work. No attempt has been mad from the most important fundamental 
to discuss the value of a given procedure, While t fact may be realized by the phy 
or to furnish a bibliography The volume , e professional activities are con 
bears out the modest statements of the pref- fined to hospitals. its realization is not gene- 
ace. The most important and most fre ral Rar does the laboratory test alone 
quently used laboratory procedures ! reveal the nature of disease; it is usually 
clinical diagnosis are given in simple cor nl support t ther evidence which must 
cise form and the whole represents a wel! be obtained in other ways, from the clinical 
chosen collection. They are given in suf features chiefl Clinical medicine rests 
ficient detail to be usable by the student ¢1 upon accurate diagnosis This fact is be- 
laboratory assistant who possesses ¢ rdinary ing recognized toda as never before The 
laboratory initiative and experience The treatment f ymptoms is, in any major 
book is interpaged with blank leaves for cence an aberration that has vanished. The 
additional notes or new methods. It is a Ailiien tn antes on the tiles teste at of 
handy and convenient little manual for th ae ee _ oF ¢] - 

a s data 1 the mark ot the true 


clinical laboratory and will be found very ; 
: inician, and this applies both to the knowl- 
useful there. : : , 
edge of pathological details and the clinical 

The Examination of Patients. By Nellis features. While the knowledge of the form- 
B. Foster, M. D., Associate Physician t er has been extended in a marvelous degree, 
the New York Hospital; Associate Pro the clinical features, on which the differen 


fessor of Medicine at Cornell University tial diagnosis of one disease from another 
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depend, are relatively few in number. The 
first edition brought to the author many 
letters from physicians acknowledging the 


practical help derived from it and request- 
ing that the subject of differential diagnosis 
be attempted in the same concise way as 
that employed in describing methods of ex- 
amination. This the author has attempted 
in this book, with some misgivings on his 
part. The examination of the book shows, 
however, that these were not justified; and 
the reviewer regards this volume as one of 
the most useful that could be placed in the 
hands of the medical student or practitioner. 
It represents an exposition of the highest 
type of medical practice—technical proficien- 
cy, accuracy of observation, and knowledge 
in the assembling and interpretation of the 
data secured. Diagnosis is a science and 
an art; a science in the method of using 
facts secured, and an art largely in the mode 
of collecting the facts. There are many 
sources of error in diagnosis, such as errors 
of judgment, errors in analysis, errors in 
but the commonest of all are errors 
Technique in music produces 


data, 
in technique. 
beauty of tones; in medicine it secures ac- 
curacy of data. This book then is an argu- 
ment for perfection of technique in diagno- 
we recommend it in the 


sis, and is such 


highest terms of approval. 


Text-Book of Clinical Neurology. By 

Israel S. Wechsler, M. D., Assistant Pro- 
Columbia 
Neu- 
New 


Ov- 


Clinical Neurology. 
University, New York; Attending 
The Montefiore Hospital, 
pages, 127 illustrations, 
Saunders Company, 


Cloth, 


fessor of 


rologist, 
York. 
tavo volume, W. B. 
Philadelphia London, 
$7.00. 


725 


and 1927. 


The object of the author has been to 
give a digest of what is known in neurology 
stressing polemic material or de- 


to litera- 


without 
tailing case reports. 
ture have been more or 
omitted from the text. The work is based 
mainly on personal teaching and clinical ex- 
therefore, represents in a 
individual approach to 
The author hopes that 


References 
less consistently 


perience, and, 
great measure an 
bedside neurology. 


the personal touch will make up for many 
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of its omissions and defects. For the bene- 


fit of those who would pursue the subject 
farther the author has given at the end of 
each chapter a few of the more useful 
references bearing on the topics discussed. 
In doing this he has made an effort to sepa- 
rate the wheat from the chaff. He has also 


departed from the customary practice of 


illustrating the text with numerous photo- 
graphs of patients, and has relied more on 
reproductions of pathological specimens and’ 
which permit of the 


anatomical drawings 


interpretation of signs and symptoms and 
lend understanding to the clinical manifesta- 
book 


clinical neurology, he has attempted to pre- 


tions. As the is essentially one of 


sent, wherever possible, the various diseases 
in such a way that the signs and symptoms 


grow out, as it were, of the anatomico- 


pathological substratum and are seen to be 
consequent upon the underlying physiologi- 


cal disturbance. The anatomical and patho- 
logical facts on which the subsequent de- 
scription of the clinical entity, its develop- 
based, are outlined in 


The 


wise in omitting the 


ment and course is 


brief, concise paragraphs. author has 


also been customary 
introductory chapters on anatomy and phys- 
iology, for unless they actually form part 
of each disease entity they have no place in 
a clinical neurology. No student expects to 
learn anatomy or physiology from a text- 
book of neurology. Of all the branches of 
medicine, clinical neurology lends itself best 
to the interpretation of signs and symptoms 
in terms of disease structure and function. 
The modern tendency in neurological diag- 
nosis is to weave anatomy, physiology, 
pathology and symptomatology into one pat- 
tern. Because of the inevitable overlapping 


the classification of neurological diseases 
offers many difficulties, and it is difficult to 
be consistent in following either a patholog- 
ical, anatomical or clinical classification 
The 
nosology based on the last 
adopted the order followed by Oppenheim. 
The field of nervous disease has grown so 


vast that it is practically impossible, except 


author has adhered roughly to the 


two, and has 


in an encyclopedic work, to gather every- 
thing between the two covers of the volume. 


Wechsler has, therefore, omitted consider- 
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ation of most of the diseases of the duct 


less glands usually included under neurology, 


since they are more properly placed under 


general and experimental medicine. He 


discusses them only in so far as a given 


has direct neu- 


art 


endoctrine disturbance any 
I consists of a 
the “Method 


the 


rological implication. 


very complete exposition of 


of Examination;” diseases of spinal 
cord are discussed in Part II; the periphe- 
arl nerves in III; the brain in Part 
IV; and the neuroses in Part V. 


structures are dis 


art 
The va 
rious diseases of those 
cussed in a clear and concise style, which 
tends to give them an individuality that is 
lacking in the text-book descrip 
tions of diseases of the nervous system. For 
that text-book should 


especial value for the medical student, w! 


so often 


reason this have an 


is, so often, discouraged by what seems t 


be hopeless confusion as far as the dif- 
ferentiation of nervous affections is con 
cerned. Essential points of knowledge only 


are given, and unsettled matters are only 


very briefly discussed as to the main points 
The illustrations their 
well. <A 


sense is 


in question. serve 


purpose very large amount of 
good common scattered through 


the pages of the book; and the paragraphs 
on treatment are unusually free from fads. 


Psycho-analysis is given no more than its 


proper consideration. On the whole this 
work has much to commend it as a text 
book. 


The New York Academy of Medicine Lec- 


tures on Medicine and Surgery. First 
Series, 1927, 319 pages, 39 illustrations. 
Paul Hoeber, Inc., New York, 1928 
Price in cloth, $5.00. 


The first series of Practical Lectures for 
the general practitioner arranged by the Com- 
mittee on Medical Education 


the New York Academy of Medicine in 1925- 


and given at 
27 met with such favor that the lectures are 
the 
that they will meet a need which is felt by 


now published in book form in belief 


the profession generally. The volume con- 
sists of fifteen lectures delivered by the fol- 
Harlow Brooks, John F. Erdmann, 
John E. Jennings, S. J. Kopetzky, E. Lib- 
M. MacKee, J A. Alexander, L. K. 


lowing: 


man, G. 
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Polak, H. Pool, David Ries- 
man, M. G. Schlapp, J. M. Wheeler, H. B 
Wilcox, and S. W. Wynne. In the 


of lecturers named the subjects of the lec 


Neff, J. O 


order 


tures were respectively, as follows: The 
Treatment of Cardiovascular Syphilis, Intes- 
tinal Obstruction, Surgical Aspects of Medi- 


cal Conditions, Common 


Otological 


Clinical Aspects of 


Infections, General Infections by 
The Manifestations of 
Climate in Useful 


Clinical Practice, Obstetrical Prob- 


Bacteria, Cutaneous 


Syphilis, Tuberculosis, 


Drugs in 


lems in General Practice, Surgical Aspects 

Diseases of the Thyroid, The Treatment 
of Pneumonia, Pathological Causes of Hu 
man Misconduct, Remarks on Eye Condi 


tions, Problems of the Child’s First Year and 
Contagious Diseases. This group of interest 
Ing subi ts receives individual and original 


treatment in the hands of these well-known 


medical writers Brook’s article on the treat- 
ment of cardiovascular syphilis in its thera- 
peutic optimism will be of the greatest sig 


nificance to the practitioner in the numerous 


suggestions contained within it. Erdmann’s 
article Intestinal Obstruction is of great 
practical value; the etiology and symptoma- 
telogy are concisely given and the sugges- 
tions for treatment most sensible and prac 
tical. Likewise, the articles on the Surgical 
Aspects of Medical Conditions and the Clini 
cal Aspects of Common Otological Infec- 
tions contain many valuable hints and sug- 
gestions for the internist. 

\ll the articles are all far superior t 
the average medical journal article They 


have an individual and original point of view, 


based upon extensive or unusual clinical ex- 
periences, and contain much valuable clinical 
knowledge not to be found in any textbook 
While the style of the different articles 


varies considerably they are all interesting] 


written, and such cannot be said of some of 


the volumes of lectures that it is now the 


fashion for hospitals and clinics to publish. 
This 


value to the 


series, however, is of real practical 
recom- 
The 


usual good style and 


internist, and may be 


mended for such as collateral reading. 
book is printed in the 
Hoeber produc- 


manner characteristic of 


tions. The illustrations, particularly those 


in McKe € "s 


festations of 


article on the cutaneous mani- 


syphilis, are very good 
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Its Surgical Pathology and 
Operat.ve Technic. By Wells P. Eagle- 
ton, M.D., Newark, N. J. Medical Direc- 
tor, Newark Eye and Ear Infirmary, New- 
ark, N. J.; Chief of the Division of Head 
Surgery, Newark City Hospital; Attend- 
ing Craniologist, Newark Presbyterian 
Hospital; Consulting Craniologist, St. 
3arnabas Hospital and St. Michael's Hos- 
pital, Newark, N. J., Muhlenberg Hospital, 
Plainfield, N. J., Mountainside Hospital, 
Montclair, N. J.; Chief of the Section 
of Surgery of Head, Base Hospital, Camp 
Dix, N. J., 1917-18. 2097 pages, 40 illus- 
tration. The MacMillan Company, New 


York, 1922. Price in cloth, $7.00. 


Brain Abscess. 


[his monograph is the result of consider- 


able intradural experience combined with 
animal experimentation and postmortem 
studies . Realizing that surgical as well as 


pathological and diagnostic information may 


be obtained from postmortems the author 
invariably made a personal effort to obtain 
an autopsy on all cerebral cases coming under 
his observation, and was fortunate in miss 
ing this in very few of the fatal cases pre 
viously examined or operated upon. Surgical- 
ly considered intracerebral abscess stands in 
a Class by itself, the problems presented in 
from those of 


its surgical treatment differing 
f the body and 


suppuration in other parts o 
distinct from these encountered in the treat 
ment of non-suppurative lesions of the brain 
As many of the technical problems presented 
still remain far from solution the author calls 
attention to the unique physiological factors 
and pathological changes presented within the 
dura, and to the technique which in the au- 
thor’s most satisfactorily meets 
them. 
ways will depend upon utilizing every ad- 


opinion, 
The success of intradural surgery al- 


vantage offered by the preventive and reac 
tive efforts of nature, while a single technical 
error may mean the loss of the patient's life, 
or at least of his subsequent usefulness. 
Cushing’s technique has been largely used by 
the author in operating for intracranial sup- 
The writer attempts to correlate 
different pa- 


puration. 
the surgical 
thological lesions of brain abscess, since if 


treatment of the 


even a moderate degree of success is to be 


achieved in the treatment of brain abscess, 


the surgical manipulation in each individual 
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case must be adapted to the exact pathologi- 
With this object in view 


emphasis is laid upon the pathology and on 


cal lesion present. 


mechanical changes and a classification is 
adopted which is capable of individual clinica! 
recognition, because the author believes that 
our present knowledge should enable us not 
only confidently to diagnose the presence of 
brain abscess, but also in a large proportion 
of cases to determine its location and wheth- 
er or not it is surrounded by a capsule. To 
accomplish this the surgeon must divest him- 
self of certain ideas inherent in the old 
classification of aural and nasal origins, and 
must conceive of them not according to their 
immediate origin, but pathologically, accord- 
into 


ing to the causative lesion of entrance 


the central nervous system; that is, whether 


by extension by direct tissue suppuration or 


by retrograde thrombophlebitis, for which 
the author suggests the terms Adjacent (Sec- 
ondary), and Intercurrent (Tertiary), when 


immediately occasioned by a secondary gross 


lesion such as sinus thrombosis, to differen- 
tiate both from originating 
bacteria circulating free in the blood stream, 
pathologically metastatic, 


absce sses from 


the latter being 
even though the original focus of infection 
may be in the ear or the nose . The author 


states that one of the chief objects of this 


work is to enable the surgeon to approach 
the treatment of brain abscess in a pathologi- 
cal as well as a technical mental attitude. 


The book has naturally a strong personal 
character, since it is largely an account of 
experience in more than fifty cases of ad- 


jacent brain abscess that have come under the 


writer’s observation. The book was written 
because the author recognizes that many 
deaths might have been avoided had he 


earlier been in possession of the knowledge 


gained by his failures, and which he now 


offers here for the aid of others. Case his- 
tories are given in detail, and technique is 
minutely described. Altogether it is a very 
complete monograph upon the subject, and 
of great value from the diagnostic side, as 
well as from the operative. The case his- 


tories, in themselves, are most instructive. 
The abstracts of the reported cases of brain 
abscess given in the Appendices are also 
valuable in assisting the reader to the fullest 


possible grasp of this subject. 











College News Notes 


DR. SMITHIES HONORED BY THE 


BOARD OF GOVERNORS 


The following is a resolution of the Board 
of Governors, adopted at their meeting on 
March 9g, at the close of the Twelfth An- 
nual Clinical Session: 

“In recognition of the earnest, untiring, 
and faithful service of our retiring President, 
Frank Smithies, in the upbuilding and main- 
tenance of The American College of Physi- 
cians, be it resolved that the Board of Gov- 
ernors accord to him its hearty vote of ap- 
preciation, thanks, and commendation. And 
be it further 

“Resolved that this resolution be spread 
upon the Minutes of this meeting of the 
Board of Governors, and that a copy be sent 
to Dr. Smithies.” 


To all who are familiar with the 
history of the development of the Col- 
lege of Physicians the recognition of 
the part played by Dr. Smithies as 
expressed in the above resolution of 
the Board of Governors will seem but 
a slight acknowledgment of the great 
service rendered by the late President. 
Dr. Smithies rescued the College from 
an early death and through his great 
exertions saved the fraii organization, 
and in the years that followed built it 
up into the successful institution that 
now without any doubt is destined to 
become a leading force in the growth 
and progress of internal medicine in 
the United States. This great work 
was accomplished in the face of the 
most bitter opposition and the early 
days of the College’s growth were be- 
set by many difficulties which were 
successfully surmounted through his 


untiring zeal and tremendous efforts. 
That the College was actually created 
by him and made what it is today 
through his work must be acknowledg- 
ed by those who follow him, and it is 
fitting that those who now take up the 
guidance of the policies of the Col- 
lege bear this fact in mind with grati- 
tude and render him due credit for his 
great service. From him they can 
doubtless obtain most valuable advice 
in the consideration and settlement of 
the problems that must still be worked 
out in order to make of the College 
a more helpful instrument in the de- 
velopment of American Medicine. 
From all quarters Fellows of the Col- 
lege have expressed their desire that 
he will still continue to take an active 
interest in the affairs of the College. 
DR. OTIS HONORED 

Dr. Edward O. Otis, F. A. C. P., of Bos- 
ton, was recently honored by a dinner of a 
large number of physicians and friends at 
the University Club. This celebration mark- 
ed the completion of forty-two years of 
service by Dr. Otis on the staff of the Bos- 
ton Dispensary, having been first appointed 
in 1886. He was presented with a humidor 
with an engraved silver plate. Dr. Otis who 
is now eighty years of age graduated from 
Medical School in 1877, has 
received the degree of Doctor of Science 
from the University of New Hampshire 
and Tufts College. He did 
work abroad, and has established an inter- 
national reputation in the field of Tubercu- 
He is an ex-president of the National 


Harvard and 


postgraduate 


losis. 
Tuberculosis Association and of the Ameri- 
can Climatological and Clinical Association, 
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is a member of the American Public Health 
Association, the American Medical Associa- 
tion, and his county and state associations. 
He has served as a member of the Board of 
Governors of The American College of Phy- 
sicians to represent his State for some years. 


Col. Bailey K. Ashford, F. A. C. P., re- 
cently retired from active service in the 
Medical Corps of the United States Army 


and located in San Juan, Porto Rico, was 
by the 

Porto Rico as its representative to the In- 

Medicine 


gypt. 


recently appointed Government of 
ternational Congress on Tropical 
and Hygiene to be held at Cairo, ] 
Meakins (Fellow), Mon- 
was elected President of The American 


Wash- 


Dr. Jonathan C. 
treal, 
Society for Clinical Investigation at 
ington, D. C. on April 30 


Dr. Kenneth M. Lynch (Fellow), Char 
ton. &..<. (Fel 
low), New Orleans, La., were elected Vice 
Presidents of The 
Tropical Medical at 
May 2. 


es 
and Dr. Sidney K. Simon 
American Society of 
Washington, D. C. on 


DR. WARTHIN HONORED IN IN 
DIANA UNIVERSITY 

Dr. Aldred Scott Warthin, director of the 

pathology in the 


department of medical 


school of the University of Michigan, was 
awarded an honorary doctor of laws by In- 


Mon- 


day, June 11, with the following citation: 


diana University at commencement 


“In recognition of your achievements as 
teacher, author, editor, physician, as director 
of the pathological laboratory at the Uni- 
versity of Michigan for 25 years, and as an 
the field of 
recommendation of the | 


board of 
take pleasure in conferring upon you, an 


investigator in pathology, on 


trustees, | 
alumnus of Indiana University, the degree of 


Doctor of Laws. 


Medi 


Sanatorium of 


Dr. Bernard L. Wyatt, F. A. C. P., 
cal Director of the Desert 
Southern Arizona at Tucson, has been ap- 
pointed Director of an Institute of Research 
to study the nature of solar radiations and 
The Board 


Sanatorium has 


their effects on living matter. 
the 


appropriated $250,000.00 for 


of Directors of Desert 


this study. 
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Dr. Solomon Solis-Cohen, F. A. C .P., of 
Philadelphia, has been made the Medical Di- 
rector of the Jewish Convalescent Home at 
Willow Grove, Pa. 


Dr. Tom 


of Des Moines, Iowa, 


3ently Throckmorton (Fellow), 


was re-elected during 


May as Secretary of the Iowa State Medical 
Society. 

Colonel Bailey K. Ashford (Fellow) after 
many years of distinguished service in tl 


United States Army Medical Corps retired 


on February 11. From 1913 to time of re 


tirement, he was President of the Board t 
Study 7] ropical Diseases, U. S Army, nd 
has been stationed in Port R Sir 
1925, he has been a member of the ¢ 
tee on Tropical Research of the National R 
rch Council, and sit I had tl 
appointment of Profit il Me 
cine and Mycology at 
cians and Surgeons, C I Universit 
New York City. He Fellow 
American Medical A itio1 n ¢ ! 
dent of the American Society of Parasitolo- 
gists, an ex-President of the American §S 
ciety of Tropical Medicine, a memb« t 
Association of American Physic ind a 


member of the Association of Milit Sur- 
geons of the United Stat 

Dr. Stuart Graves, F. A. C. P., now Dean 
of the University of Louisville, School of 
Medicine, has been appointed Dean of the 
School of Medicine of the University of 
Alabama, beginning with the ill semester 
to succeed Dr. Clyde Brooks who will act as 
Chairman of a newly created Faculty Com- 
mittee on Research. The School of Med 
cine of the University of Alabama is pre 
paring a program for a four year medical 
course, and Dr. Grave Dr. Samuel W. 
Welch, F. A. C. P., State Health Officer, and 


Dr James S McLester, F. A. C. P., Profes- 


sor of Medicine, and President Denny of the 
University will constitute a special advisory 
council to consummate the plans for the 
course. An extensive study of the best med- 
ical schools and teaching hi pitals will be 
made. The plan contemplates the appoint 


ment of full-time teachers in the major 


branches, establishment of a hospital, nurses 


training school, etc 
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OBITUARY ical Society of the George Washington Uni- 


e 

George Nicholas Acker. 2nd. M.D. (As- Versity, The Southern Medical Society, The 
sociate, February 20, 1924; Died, February Medical Society f Maryland, and The 
7. 1928.) Medical Society of Virginia. He also held 
—s* aU. a ‘ 
membership in the American College of 


octor Acke ras be i Vashinet _ . ' 
Doctor Acker was born in Wa Physicians and the Clinico-Pathological So- 


D. C., August 2nd, 1888. After his attend- 


ance in preparatory school he entered Get r } rat : - 4 ‘hey 
tysburg College, Pennsylvania, from wl He was a member of the Garfield, Chil 
Me oe ; drens’ and Emergency Hospital Staffs 
institution he was graduated. Later he en- mergency Hospital Sta 


tered the medical department of the College Doctor Acker’s inherent thoughtfulness 
X a ° . as . — , — 1 a er | 
of Physicians and Surgeons, Columbia Uni- and courtesy toward all, together with his 


versity, New York City, from which institu- Skill as a physician, soon built for him a 
tion he was graduated in 1914. After his large clientele. It is to be regretted that 
graduation he did hospital work in New ‘such a promising professional career would 
York City. He obtained his internship in be so abruptly ended. To quote from an 
St. Luke’s Hospital in which institution he Obituary written by one of his intimate 
served from June 1914 to January 1916. In friends—“He bubbled with the sort of humor 
1916 he received an appointment as resident that chases gloom to its hiding place and 


physician in St. Luke’s Hospital. Later h leaves no wound. His wit was always kind. 

served as instructor in the Department of He refreshed the sick and weary soul like a 

Clinical Medicine of his Alma Mater and Summer shower and hatred had no com- 

was for a short time an assistant to Dr. Panionship with him.” 

Lambert At his death the profession lost a great 
At the outbreak of hostilities he entered Physician—humanity a friend 


the United States Army Medical Corps, Doctor Acker was buried in Arlington Na- 
serving for two years and four months, tional Cemetery 

he grade of Captain. He was a 

member of the Stewart Walcott Post of the 

American Legion, the Veterans of Foreign Vtu INTERNATIONAL MEDICAL 


Wars, and the Military Order of the Wor!d CONGRESS FOR INDUSTRIAL 
War. ACCIDENTS AND OCCUPA 
zs i ; ere 
After the War he established himself i: TIONAL DISEASES, 
, e- 7 ‘ J rT id he 
the Cit { Washington where his l ’ BUDAPEST, 1928 
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| eee chronic arthritis, 
the surgical forms of 
tuberculosis, anemia, sin- 
usitis, asthma, chronic 
bronchitis, hypertension 
and such diseases as may 
be benefited by solar ra- 
diations, this institution 
enjoys unique advantages 
of location, equipment 
and operative staff. Pa- 
tients with the open form 
of pulmonary tuberculo- 


sis are not received. 

The patient’s dose of 
radiations is measured 
with precision by means 
of the solar radiometer. 
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glass. Environmental con- 
ditions are automatically 
graphed — temperature, 
humidity, barometric pres- 
sure and air motion. 


Complete physiotherapy, 
x-ray, dental, diathermy 
and nose and. throat 
equipment. Laboratories 
for blood chemistry, se- 
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Patients enjoy every 
conceivable convenience 
in private apartments 
with porches and ter- 
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supervision of a trained 
dietitian. 


Rates $75.00 a week, 
up. Write for illustrated 
book. 
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